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The power that turns the night to day, The fireman and the engineer 
That drives the wheels in workshops gray, On ocean vessels, without fear, 
) And brings the ships into the bay, 3eneath the decks, though foes are near, 
Is wrought by human hands. Work calmly every day; 
In stifling rooms, away from sight, They brave the submarine’s quick blow, 
Amid the dirt, from morn till night, Which oft brings death to those below; 
Men stoop to labor with their might, There is no honor we bestow 
Fulfilling all demands. Too great for such as they. 
r They sweat and grind, fall ill and die, We laud the soldier as he stands 
And others come, as time goes by, On battlefields in foreign lands, 
To labor on, without a sigh, The sailor, who, within his hands 
b Parts of a great machine. Our safety holds this hour; 
- No cheers are theirs, no flags are flung, But as we sing our hymns of praise, 
b Their splendid courage is unsung, We'll not forget those who always 
Ib Their names are not on every tongue, Work on, afar from human gaze— 
These men who work unseen. The men who make the power. 


—ByY FRANK DORRANCE HOPLEY 
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Maintenance of a Proper Heat Balance 





This article describes hand and automatic control 
of exhaust steam from auziliaries so that the 
quantity of exhaust steam available for feed 
heating may at all times be proportional to the 
load on the main units, thus preventing waste of 
exhaust at light loads. 





problems more vexing than the maintenance of a 
proper heat balance; that is, the establishment of 
some method whereby just a sufficient amount of ex- 
haust steam is supplied by the auxiliaries to heat the 
feed water up to the maximum practicable temperature. 


I: POWER plants of moderate size there are few 

































1. ARRANGEMENT TO BLEED STEAM INTO TURBINE 
The majority of such plants do not use economizers 
and depend almost entirely on the exhaust steam from 
the auxiliaries to heat the feed water. The steam 
consumption of any particular set of auxiliaries is more 
or less constant, irrespective of the load on the main 
generating unit, so that while the auxiliaries may sup- 
ply the proper amount of steam at full load, there will 
be an excess at lighter loads. In most cases this excess 
is wasted, being discharged to the atmosphere from 
the heater exhaust. It is furthermore a fact that the 
heat balance in most plants is correct only at approxi- 
mately full load on the main generating units, and as 
there are few plants that can continuously maintain 
this full-load condition, the general tendency is toward 
the waste of a certain amount of exhaust steam except 
at the maximum-load period. 

There are several methods of overcoming these 
troubles, some of them partly effective, some subject 
to manual control, and others absolutely automatic and 
direct in their method of application. An effort is 
made in the following description to illustrate briefly 
the various methods. 

By driving some of the auxiliaries with motors and 
others with steam apparatus, it is possible to have the 
exhaust steam so low that it will not be in excess even 
at fractional loads. On the other hand, there will be a 
deficit of steam at heavy loads, so that this method is 
only partly successful. 

If the main turbine is so designed that steam can 
be introduced or taken out at points where the proper 
pressure exists, a very satisfactory regulation of ex- 
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haust steam is possible. Consider first the case of 
bleeding steam into the turbine. If the amount of 
exhaust steam is excessive at light loads, it is possible 
to discharge the excess steam from the auxiliaries into 
the low-pressure element of the main generating tur- 
bine. There is, howevex, an element of danger in 
this, unless proper provisions are made to overcome it. 
Suppose the circuit-breaker on the main unit went out, 
throwing the load off. The auxiliaries would pour 
steam into the low-pressure element of the turbine, and 
even though the governor admission valve on the main 
turbine might close, the auxiliaries could conceivably 
put enough steam into the turbine to bring it up to 
a dangerous speed; therefore, a control valve in con- 
nection with the governor on the main turbine must 
be placed in the steam line introducing the auxiliary 
exhaust, so that an excessive speed cannot be reached. 
Fig. 1 diagrammatically shows the general method 
of applying this scheme. The valve A is under control 
of the main or emergency governor of the turbine. 
The valve B is a constant-pressure valve, the function 
of which is always to maintain slightly more than ai- 
mospheric pressure on the auxiliaries, so that vacuum 
can never be carried back to the complicated piping, 
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FIG. 2. VALVE CONTROLLING THE BLEEDING OF STEAM 


OUT OF TURBINE 


etc., of the multiple auxiliaries and heater. The plunger 
or disk of this valve is subjected on its upper side to 
atmospheric pressure and has a definite weight, so that. 
for a balance of pressures, the pressure under the sea! 
or on the auxiliaries must always be slightly abov: 
that of the atmosphere. The check valve C prevents th 
wholesale flow of steam into the heater, when the loac 
and consequently the pressure builds up in the low 
pressure element of the turbine. 
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The constant-pressure valve B is commercially manu- 
factured, and it can also be had with the governor 
valve A incorporated, suitable for connection to certain 
types of turbines. 

It is seen that the scheme, as shown in Fig. 1, will 
permit, in a practicable way, of making use of an excess 
of exhaust steam at light loads by bleeding it into 
the low-pressure element of the turbine, where it can 
do useful work. That is, as soon as the pressure in 
the heater materially exceeds that of the atmosphere, 
steam will escape into the low-pressure element of the 
turbine. Of course the valve B can be weighted so 
that any desired maximum pressure can be obtained in 
the heater before steam is discharged into the turbine. 

The arrangement shown in Fig. 1 will provide for 
the excess steam by allowing it to escape into the tur- 
bine. It is conceivable, however, that there might be 
a deficit of exhaust steam, under which condition it 
would be desirable to bleed steam out of the turbine. 
Such a condition might exist at very heavy loads. By 
connecting to the turbine at a point where the pressure 
is well above atmosphere, this can be accomplished by 
the use of a valve like that shown in section in Fig. 2. 
Steam from the turbine is admitted at A and issues 
from the valve at B. The upper side of the piston C 
is subjected to atmospheric pressure, and the lower 
side is subjected to the heater pressure by a pipe con- 
nection at D. Then, by varying the weights E the valve 
can be made to close at any desired pressure above 
that of the atmosphere. In other words, as soon as 
the amount of steam in the heater becomes excessive, 
with a consequent rise in pressure, the valve will be 
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to note that one turbine manufacturer has very in- 
geniously combined the constant-pressure valve in Fig. 
1 with the valve in Fig. 2, as well as an arrangement 
to keep them both under governor control. The objec- 
tion may be raised that these valves are complicated 
and that there are great chances for them to stick 
or rust in a given position; but practical operation has 
shown that they function extraordinarily well. 

Nearly ‘all auxiliaries, such as circulating pumps. 
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TURBINE 








70 HEATER 
FIG. 4. REGULATING STEAM ADMISSION TO) AUXILIARY 
TURBINE BY PRESSURE IN HEATER 


hydraulic air pumps, condensate and boiler-feed pumps, 
exciters, etc., are commercially available for direct 
connection to induction motors. The geared turbine 
has been so well perfected that it is available today 
for connection to auxiliaries operating at induction- 
motor speeds. If each of the auxiliaries, or at least 
the larger ones, is driven by 
both a geared turbine and a 
direct-connected motor, there 
is a means of regulating at 
will the amount of exhaust 
steam from the auxiliaries. 
The most generally used 
method is to have a double 
shaft extension on the auxil- 
iary. To one end of the shaft 
the induction motor is con- 
nected and to the other a 
geared turbine. The governor 


= on the turbine is set so as to 
- -_ maintain the outfit at the 
ia 





synchronous speed of the 
motor; that is, at practically 
a the speed at which the motor 
| runs when unloaded. Under 
such conditions, with a full 
head of steam on the turbine, 
the motor would develop no 














power, and therefore require 
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U tric energy. 
FIG. 3. ARRANGEMENT TO REGULATE FLOW OF AUXILIARY STEAM IN oR ite a “2 
PROPORTION TO REQUIREMENTS Now, if it is desired to re- 


closed by the pressure under the piston C. As in Fig. 
1, this valve should be under governor control. 

Figs. 1 and 2 show how steam may be bled either 
into or out of the turbine, depending on the heater 
pressure, and it is evident that both schemes can be 
upplied to the same turbine. It is of further interest 


duce the steam consumption 
of the turbine, all that is necessary is to close the 
throttle partly or readjust the governor to lower the 
speed of the turbine slightly. This lowering of the 
speed will automatically cause the motor to pick up the 
portion of the load dropped by the turbine. A diminu- 
tion of speed of from 3 to 4 per cent. will make the 
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motor take the full load of the combination, or corre- 
spondingly decrease the steam consumption of the tur- 
bine to practically nothing. This scheme has frequently 
been used successfully, but it requires manual adjust- 
ment; that is, if more steam is wanted, the turbine 
is speeded up slightly, and if less, it is slowed down. 
As already stated, a speed change of from 3 to 4 per 
cent. will totally load or unload the turbine. 


REGULATING THE FLOW OF AUXILIARY STEAM IN 
PROPORTION TO REQUIREMENTS 


In order to accomplish the same results simply and 
automatically, the writer has devised a method for 
causing the steam-ariven auxiliaries to use an amount 
of steam almost in direct proportion to the amount 
passing through the main turbine. Obviously, such an 
arrangement would give a correct heat balance, since 
once properly balanced it is evident that it will be 
maintained; if twice as much steam was passing 
through the main turbine, it is obvious that approxi- 
mately twice as much exhaust steam would be needed 
to heat the resulting feed water. 

It is a well-known fact that, at a point in the main- 
turbine casing immediately following the inlet valve 
or valves, the pressure will vary almost in proportion 
to the amount of steam flowing. So, if this point is 
used as the source of supply for the auxiliary steam, 
the pressure in this auxiliary line will vary in direct 
ratio with the steam flow. Consequently, if the aux- 
iliarv turbines have no other governor or throttling 
device than an emergency or runaway governor, the 
flow through these small turbines will vary directly as 
the pressure and flow through the main turbine. 

With such an arrangement as that shown in Fig. 3, 
the flow of auxiliary steam will be in direct proportion 
to the requirements. The motor will of course carry 
the load when insufficient steam is supplied to the 
auxiliary turbine and will automatically be relieved of 
load when the auxiliary turbine is supplied with suffi- 
cient steam to carry the load. It will be seen that 
the automatic regulation of the exhaust steam is accom- 
plished without the aid of any complicated mechanical 
means whatever. 


REGULATING STEAM ADMISSION TO AUXILIARY TURBINE 
BY PRESSURE IN HEATER 


Another method devised by the writer, but not yet 
put into actual operation, is to regulate the steam ad- 
mission to the auxiliary turbines by the pressure in 
the heater; this arrangement of course applies to the 
combined steam and electric drive. Fig. 4 diagram- 
matically shows this proposed arrangement. A gov- 
ernor valve A is placed in the steam line B and is 
operated by a piston C. A connection D is carried to 
the heater from below the piston C. The relief valve 
on the heater may be loaded to any desirable pressure, 
say 5 lb. above atmosphere. The valve A_ would 
normally be held open by the spring F and the weight 
of the piston C. The spring would then be adjusted 
so that the valve A would be closed with a pressure 
slightly less than that for which the heater relief valve 
is loaded. 

As long as there was no excess of exhaust steam, 
the heater pressure would be low, and the spring would 
hold the valve open. However, as soon as there was 
an excess of exhaust steam, the heater pressure would 
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rise, eventually shutting the valve A and thereb 
diminishing the steam to the driving turbine, under 
which circumstance the motor would automatically tak 
the load. 

The foregoing is a description of some of the method. 
used in getting a satisfactory heat balance, but of cour:. 
there are many other solutions of this problem. Th» 
suggestions just given embody some of the late: 
thoughts on this importance subject. 


«Stack Gun” for Cleaning Chimneys 


In many industrial plants the smoke-stacks become 
clogged with soot. It is necessary, in order to maintain 
draft, that they be frequently cleaned. A simple, eco- 
nomical and efficient method to accomplish this is to 
“shoot” the stack with the “stack gun” and FFF 
(du Pont) blasting powder. This gun can be used in 
cleaning either lined or unlined brick or steel stacks 
without possibility of injury to either the stack or the 
lining. 

The gun can be made of an old pice of shafting 
about 4 in. in diameter and 14 to 16 in. long. Bore 
a hole 1{ in. in diameter and 10 in. long in the center 
of the piece. Then bore a small horizontal hole } in. 
in diameter through the piece to the bottom of the 
center bore. This hole serves as a touch-hole for insert- 
ing the fuse. The gun can then be mounted on a pedestal 
about 6 in. in diameter, so that it will stand in an 
upright position. 

The method of operation is as follows: Pour FFF 
blasting powder into the mouth of the cannon to about 
two inches from the top. Tamp to the collar with dry 
clay. <A short piece of fuse is inserted in the touch-hole 
and in contact with the main powder charge. Open the 
flue door at the bottom of the stack, set the cannon on 
the bottom and in the center of the stack, light the 
fuse and close the flue door. The explosion shakes and 
loosens the soot adhering to the sides, causing it to 
fall to the bottom. It can then be removed through 
the flue opening. 

An § x 1li-in. cylinder of FFF powder is sufficient 
for a stack as high as 100 ft. and 4 ft. in diameter, 
or over. The number of shots necessary to clean a 
stack thoroughly depends on its condition. Ordinarily, 
three or four are sufficient, but if very dirty it may 
require more. The size of the charge and length of 
the cannon may be regulated to suit the height and 
diameter of the stack. 





Some persons have a curious belief in the powers of 
engineers over the laws of nature. One representative 
citizen was heard to say to another, as they gazed from 
the deck of the little steamer that traversed Lake Tahoe 
at the 2000-ft. wall of the Sierras rimming Tahoe 00 
the eastern side: “Wonderful work the engineers are 
doing; wonderful indeed! Their latest proposal is to 
construct a steel siphon over the mountains that you 
see over there and draw the water to the crest and 
run it down upon the plains of Nevada. There it wil! 
irrigate thousands of acres. It is quite simple, just 
as simple as a hose siphon. All that is necessary '5 
to place an up-and-down pipe of sufficient size to carr 
the water.” “Isn’t it wonderful?” replied his companio! 
—Engineering and Mining Journal. 
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Power-Plant Changes That Saved Coal 


By B. 8S. REMLIEU 





Instances are given in which losses were occur- 
ring in a steam plant, such as probably exist 
in many others. As a result of preventing these 
losses, the engineer was the means of saving 
about 700 tons of coal a year and incidentally was 
given a better plant to operate. 





charge of a certain power plant was around 3000 

tons of pea coal per year. The first few days were 
spent in nosing about the building and supply closets. 
The initial discovery was a leak in the return-vacuum 
line of the heating system. When repaired, the result 
was an increase in the vacuum and a lowering in the 
back pressure on the engine. 

Every time I went into the fireroom I found the 
registers in the fire-doors open, and each time I closed 
them. I turned around one day to find the fireman 
opening them after they had been shut. He said that 
the boiler manufacturer’s representative had instructed 
him to keep the register open and that he ought to know. 
In order to make him see the point, I told him that 
when his wife wanted to cool off the kitchen stove she 
cracked the lids or opened the draft slide on the top of 
the fire. All air that goes into a furnace above the fire 
has to be heated and it takes coal to do it. To make 
sure that the registers would not be opened again, I 
bolted them shut. 

A couple of days after that the fireman came into the 
engine room with his eyebrows and hair singed, the 
result of a “back draft” which he claimed was due to 
bolting the registers shut. His instructions were not 
to fire so heavy next time so that gas could not form 
without burning as fast as it was driven off. Fire light 
and often and there will be no danger of “flarebacks.” 

It was the habit of the fireman to keep the feed-pump 
priming valve open, which of course cooled the feed 
water somewhat. He claimed that the pump would lose 
its suction and become steambound with the valve closed. 
To prove that he was wrong, I disconnected the pipe 
and the next time the pump became steambound the 
fireman notified me. That gave me a chance to observe 
the action of the pump and locate the trouble. 

The pump took water from an open heater and the 
suction pipe ran under the engine- and boiler-room floors 
for about 30 ft. and to the pump, which was elevated 
about 15 in. from the floor on a brick base. The water 
level in the heater stood about 18 in. above the pump- 
valve chamber. The trouble was cured by putting in a 
tee in place of an elbow on the suction line at the pump, 
and from the tee I ran a 2-in. pipe nearly to the ceiling 
of the boiler room and then to a point above a sink in 
a corner of the room. 

As the back pressure carried was less than two pounds, 
the column of water in this vertical vapor pipe was 
rarely over four feet high and was free to move up and 
down in the pipe and keep the plungers supplied with 
water instead of vapor. It was never necessary to 

provide cold-water injection after that, and the valves 
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on these lines were shut tight and the handwheels 
removed. . 

A difference in the coal consumption was soon noticed, 
and the superintendent woke up when the bill was less 
than $1000 for that month. I had to explain to the pur- 
chasing agent why we could not take all of a boatload 
of coal that he had ordered on a certain day and that 
he had figured there would be room for in our bins. As 
there was not room, the boat had to be sent to one ot 
our other plants to finish unloading. 

I had suspicions about a trap in the engine room, as 
it sounded as if steam was blowing through. One of 
the night engineers overhauled it and pronounced it all 
right, but the blowing could still be heard. Taking it 
apart myself, I found a hole through a partition wall 
that required a 2-in. pipe plug to close. The night engi- 
neer said that he had seen the hole but thought it be- 
longed there. 

The practice in this plant was to clean boilers every 
six weeks, taking one boiler each Sunday. On coming 
in Sunday morning I found the handhole plates removed 
and in the water legs a little scale which was easily 
washed out with a hose. The manhole plate was still 
on, and the firemen said that it was removed only once 
a year. It was taken off, and on getting inside I found 
the scale very heavy on top of the tubes. It was labor 
wasted to remove it from the tubes with the tools I had, 
and I made a requisition for a tube cleaner, but it was 
turned down by the “man higher up,” who said that 
the scale could be removed by scrapers and chains. 

As the superintendent seemed to have a favorite com- 
pound, I decided to use it. The firemen had been in the 
habit of feeding a waterpailful of compound to each 
boiler once a week. I took the feeding job myself and 
filled the feeder with a gallon of the compound each 
morning. Soon the boilers began to prime. 

“Too much compound,” said the fireman. 

“Blow down,” said I. ‘Too much dirt.” 

I made them blow three times in 24 hours. The engi- 
neers had to see that they did this for their own pro- 
tection in order to keep the cylinder heads from going 
out. When they got into the habit, we had no more 
trouble from priming. I tested the boiler water each 
day, drawing a sample from the gage-cocks and dipping 
a piece of litmus paper in it and kept the water alkaline 
enough to tint to a decided blue the paper we used 
to test for ammonia leaks. 

One day the firemen asked me to look at the boilers. 
I did so and saw that a number of tubes were leaking. 
Within the week all the boilers were leaking. The tubes 
were re-expanded, but in a few days they were leaking 
again. 

“Dirt,” said the boilermaker. 

“Couldn’t be,” said I. “The boilers were open only a 
few weeks ago and I could see between every tube, and 
the head was clean.” 

To convince myself, I opened up a boiler and, sure 
enough, the scale was packed up solidly against the 
head; I poked this down and got after the others. No 
more trouble from leeks, but the scale that we got out 
of those boilers broke records. 
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The hot-water tanks also bothered. They were heated 
with live steam, and large quantities of water were used 
for laundry and domestic purposes. On opening up the 
tanks, I found that the heating element consisted of a 
continuous coil containing about 75 ft. of 14-in. brass 
pipe, and while discussing the situation with one of the 
other engineers, the suggestion was made that we could 
pull the exhaust steam through the coils with the heat- 
ing-system vacuum pumps. Accordingly, a connection 
was made between one of these pumps and the coil outlet 
pipe from the hot-water tanks, exhaust steam being sup- 
plied to the inlet piping of the coils. To do this, we 
had to install a new 2-in. grease extractor and a 2-in. 
line across the boiler room to connect with a pump- 
exhaust line. This was a shorter run and a less ex- 
pensive job than to tap into the main exhaust, and 
being of 2-in. pipe we could cut and thread it with 
the tools on the job. This pump maintained a vacuum 
of 12 to 15 in. easily at slow speed on this exhaust 
line. When we turned steam on this outfit it worked, 
and then we got a couple of traps to put on the return 
of each heater so that when one of them got heated up 
it would not interfere with the vacuum on the other. 

The success with the hot-water tanks led to the appli- 
cation of exhaust steam on an absorption ice machine, 
which was designed for high pressure and usually op- 
erated at 75 lb.; but by experimenting, it was found 
that it would operate a large part of the time with 
30 lb. if the ammonia charge was kept strong enough. 
Another grease extractor was bought and a back-pres- 
sure valve, and the exhaust steam of the ammonia and 
brine pumps was put through it, also the exhaust of a 
small house pump, the cylinder proportions of which 
were sufficient to permit it to work against that back 
pressure. 

The reducing valve on this ice machine started to 
dance a chatter, and to stop that the diaphragm connec- 
tion was changed to the outlet of the generator coil 
instead of the inlet, so the pump pulsations of the steam 
would be smoothed before they reached the diaphragm 
pipe. This idea also worked. The exhaust steam from 
these pumps was sufficient for this ice machine except 
during the hottest months of the year, when it was 
necessary to again switch over to live steam. 

I had already ordered all the carbon lamps in the 
building out and supplanted them with tungsten of the 
same candlepower, thus making a considerable current 
saving and increasing the lighting effect. The super- 
intendent was shocked when told that the carbon lamps 
were good only for scrap, but they were kept for use in 
the coal bins and for portables, etc., where a tungsten 
might not stand the hard usage. 

Automobile chauffeurs were in the habit of plugging 
in on the charging board whenever they felt like it. A 
rule was made that charging could be done only at light- 
load hours, or from 9 p.m. to 8 a.m. and during the 
noon hour. 

A new rule was also made that the tubes of the boilers 
must be cleaned twice a week and the ashes removed 
promptly from the ashpits after cleaning fires. The 
firemen rebelled at this and went in a body to the office, 
protesting that they were being overworked, etc. It 
was suggested that the order be taken down, but this 
was declined and it was proved that their work was 
easier, as they were burning several tons of coal less 
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per 24 hours than they had been. The sign is up yet 
and the tubes are being blown twice a week. 

Then, to prove that they were being overworked, the 
firemen let the steam go down while blowing tubes. A 
recording gage was set up in the boiler room and the 
first week each fireman broke it—accidentally. The 
gage was then placed in the superintendent’s office above 
the engine room, and a slot was cut in the valve disk 
leading to it so that it could not be shut off. Next, the 
file of steam charts was stolen, making it necessary t« 
adopt the practice of taking it home each night. 

The elevator pumps came in for attention at nights 
and Sundays. When they should have stopped, owing to 
the elevators being out of service, they continued to 
keep going, and it was found that an obscure sidewalk 
lift with the valve cups in such condition that water was 
passing the valve all the time was responsible for this. 
New valve cups shut the pump down. 

When winter came on, I found we were short of ex- 
haust steam for heating the building, although there 
had always been an excess in former winters, so it was 
necessary to save exhaust steam. Heating surfaces not 
needed were covered and pipe covering shifted around to 
cover those surfaces where it was needed most. For 
instance, covering was not needed on the vacuum return 
lines, as any heat above a certain temperature saved 
would have to be killed by injection water at the pump, 
while heat saved on the steam risers would give more 
for use in the radiators where it was needed. 

The grease extractor discharged to the sewer with- 
out atrap. It was connected to the overflow trap of the 
feed-water heater and that much was saved, besides 
the cost of a separate trap. The main engines were 
also indicated and the valves refitted, but before I got a 
chance to get in much more of my saving in that plant, 
I was sent to one of the company’s larger plants, where 
I am continuing my “experiments.” About 700 tons of 
pea coal was saved per year in the plant as a result of 
the changes mentioned. The engineers entered heartily 
into the work, and one of them is now in charge. The 
firemen, however, and their allies, the coal passers, were 
interested onlookers only and never once offered a sug- 
gestion or gave a hand. Every move made was con- 
strued by them as something that was going to be put 
over on them, and they are all still there firing coal 
and wheeling ashes, which they probably will do to the 
end of their lives. 


Four Wire Take-Up Devices 
By M. P. BERTRANDE 


The illustrations show four forms of wire tighten- 
ers for use in and about the power station. Fig. 1 is 
somewhat elaborate and is used to take up the slack 
of a line of wire and hold it while the jumper, or 
“lacing,” is wrapped on as shown and soldered, after 
which the wire is cut at A and the ends are bent back 
over the splice. Fig. 2 operates on the same principle. 
but is more easily made, as will be seen. Fig. 3 is made 
of two washers held together by a bolt B through thei! 
centers. The device is placed on the wire as shown and 
turned by means of the spanner wrench S. It is locked 
in position with hook C. It is left in place, avoiding the 
necessity of a splice. Fig. 4 is a short piece of pipe 
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used as a center around which the wire is wound. Hooks 
B are then put in as shown, and the spool is allowed to 
turn parallel to the wire. The extension bar is used to 
hold the spool at right angles to the wire while wind- 
ing up and also to put a pipe wrench on to do the wind- 
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bar may be used. 
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The boiler in a cheese factory, a fragment of which 
is shown in Fig. 1, exploded, killing the owner and de- 
molishing the building. The boiler was more than fifty 
years old, 36 in. in diameter, and although only 10 ft. 
long, was made in four courses, the second course being 
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ness was not appreciated, for a special packing ring had 
been used in trying to prevent leakage at the manhcle. 

The advice of the department was sought in the case 
of a boiler that leaked badly around the 4-in. tubes. 
An attempt to roll the tubes revealed the fact that this 

















FIG. 1 WEAK REINFORCING RING 


WITH ONLY 
EIGHT RIVETS , 


built up of five pieces, some of which were patches. The 
manhole opening was cut with its long axis running lon- 
gitudinally with the shell of the boiler, and insufficiently 
reinforced by a 3 x }-in. ring secured to the shell by 
eight 8-in. rivets. Six of these rivets had been broken 
off previous to the final failure, permitting steam to 
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FIG. 2. EXCESSIVE ROLL- FIG. 3. CLAMP INTENDED 
ING CUT TUBE END FOR CRACK IN FIRE 
NEARLY OFF SHEET 


escape through the rivet holes beneath the reinforcing 
ring, corroding the plate and ring, the plate being 
wasted almost entirely away in places. The condition 


of the boiler must have becn kacwn, even if its serious- 
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FIG. 4. TUBE CORRUGATED 


CLEANER 


BY UPSETTING OR 


had been already overdone (Fig. 2). A new boiler had 
been ruined by over-strenuous work with the expander. 
Fig. 3 shows a clamp that an “ingenious” engineer 
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FIG. 5. PLATE CRACKED IN FLANGING TOO COLD 


put over a crack in a firebox. Roofing paper was use 


for packing. Needless to say the patch lasted about as 


long as it took to write this paragraph about it. 
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Inspection Office 

















which were installed before the estab- 
lishment of the Boiler Inspection De- 
partment, which have not been passed 
upon, but reinstallations, that is, sec- 
ond-hand boilers, sold or exchanged, 
alterations and repairs must be ap- 
proved by the Chief Boiler Inspector. 
The supervision of the boiler inspector 
extends also to piping and connected 
accessories, digesters and other pres- 
sure vessels, and is about to be ex- 
tended to economizers. 


























A two-course horizontal return-tubular boiler devel- 
oped a bag on the front sheet extending halfway around 
the circumference and for nearly the full length of the 
course, This distortion of the sheet pulled the bottom 
of the front head inward, buckling the through stays 
and the tubes upward. When the tubes were cut out 
14 of them (7 in the bottom row) were found to be 
corrugated as shown in Fig. 4. It was at first sup- 
posed and is still maintained by some that the corruga- 
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FIG. 6. A PRONOUNCED CASE OF LOCALIZED PITTING 


tions were due to the endwise pressure on the tubes, but 
Others are inclined to the belief that they were caused 
by the improper use of a mechanical tube cleaner. This 
view is supported by the tool marks and the sharp 
edges of the depressions viewed from the inside. 

Fig. 5 shows a half-inch plate broken through in 
flanging, owing to working the metal at a “blue heat.” 

Fig. 6 shows a case of pitting that occurred near the 
blowoff pipe in a horizontal return-tubular boiler. The 
8-in. plate is eaten nearly through in spots, but, curi- 
ously, these were the only places where such action 






RESIDENCE CONVERTED INTO OFFICES FOR TRADE AND LABOR 
BRANCHES, INCLUDING BOILER AND FACTORY INSPECTION 


occurred. The piece shown was replaced by a patch. 

The owner of the vertical boiler from which the head 
shown in Fig. 7 was taken was very much aggrieved be- 
cause he was not allowed to “half-sole and heel” it still 
further. It is cracked in more than twenty places be- 
tween the tube holes, and attempts had been made to 

















FIG. 7. SHEET WAS BAD AND ITS TREATMENT WORSE 


mend these in places by tapping and plugging and in 
others by autogenous welding. 

Fig. 8 shows a typical case of lamination in the side 
sheet of a locomotive boiler. The first indication was 











Wer 


FIG. 8 BLISTER DISCLOSED CONDITION OF PLATE 





an elongated blister. When this was cut out, the true 
condition of the plate was revealed. 

Fig. 9 shows a “blister,” taken from the bottom of 
a horizontal return-tubular boiler that became over- 
heated and bulged. The trouble was caused by a de- 
posit of scale and is not an uncommon defect in exter- 
nally fired boilers, when not kept clean. This case is 
interesting because of the fact that the bulged patch 
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FIG. 9. A SECOND BLISTER FROM ONE SPOT 
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rIiG. 10. PLATE FROM BOILER JUST OUT OF 
shown was put on to replace a bulge cut out of the 
original shell of the boiler. One warning did not ap- 
pear to be enough for this boiler owner. 

Fig. 10 shows a portion of a plate taken from a fire- 
box boiler, that was pitted through in dozens of places. 
It was so badly corroded that a penknife could be pushed 
through it in almost any spot. The boiler had been 
carrying 75 lb. of steam up to the time the department 
condemned the plate, the defects being covered by scale. 

Fig. 11 verifies the old saying “A little knowledge is 
a dangerous thing.” The section of plate was cut from 
a vertical boiler. The rivet holes shown are of a lap 
longitudinal seam. A crack had developed close to the 
rivets, and it was decided by someone that the proper 
method of repairing the defect was by “sewing” it. The 
lower part of the picture shows the outside of the plate 
with the crack welded over. The welding was done 
after the “‘sewing’” and is a surface weld of the poor- 
est variety. An intelligent engineer would never have 


attempted to make this repair in the manner shown, 
and it is a surprising thing that the boiler did not ex. 
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FIG. 11. “HEROIC” ATTEMPT AT REPAIRING A CRACK 





plode. The job held tight until about 50 lb. pressure 
was raised and then started to leak badly. 

Figs. 12 and 13 show a welded tank (36 x 56 in.) which 
was used to contain anhydrous ammonia and exploded, 
resulting in the death of three men and the almost com- 
plete destruction of the building. No safety devices 
were attached to the vessel and a gage-glass, to show 
the height of liquid, had been broken some time pre- 
vious to the accident, and had not been replaced. As 
the new tank will come under the supervision of the 
Boiler Inspection Department, one that is suitable for 
the service with a fair margin of safety will be installed. 

Mr. Medcalf’s office is a veritable museum of interest- 
ing exhibits of boiler defects in design and workman- 
ship. It is often urged by the opponents of compulsory 
boiler inspection that ordinary caution and care for 
their own lives and property and those of their associ- 
ates are enough to impel boiler users to avoid taking 
chances with inadequate and dangerous apparatus. It 
might be, if they realized the chances which they were 
taking or were competent to pass upon the fitness of 
the given appliance. The length to which some people 
will go through carelessness, ignorance or foolhardiness 
is shown in many ways. 











FIG, 12. WELDED HEAD OUT OF AMMONIA TANK 




















FIG. 18. VIEW SHOWING POOR QUALITY OF WELD 
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Liability in Case of Boiler Explosions 


By BILL B. BANGER 





Bill comments on several court decisions relating 
to boiler explosions wherein the facts as stated do 
not warrant the verdict, according to his reasoning. 





because of promiscuous reasons, etc., and I don’t 

know but that it would be just as well for all con- 
cerned if I had writer’s cramp right here and now, or 
words to that effect. What I want to spout about is law, 
not because I know anything about it, but because one 
opinion in this old U. S. A. is said to be just as good as 
another. Now I’ve got some befuddled opinions of my 
own and some of ’um backed up by facts, which is more 
than some law has got that I might mention. 

The pint before the jury is law and engineerin’ 
common sense. This ora- 


[i= a dinged long time since I meandered into print, 


fitness, but if he had to depend on another feller, sent 
by the foreman of the shebang, to put in a new water 
glass, it looks mighty certain that this fireman didn’t 
have any more mechanical ingenuity than a Hun boche 
after a Yankee soldier has got thrcugh practicin’ on him 
with a bayonet. 

Any engineer knows that a water glass is just a care- 
less man’s guide. It’s merely a fixture on a biler for his 
convenience, and it ain’t expected that a fellow who 
throws in the coal is goin’ to depend on it altogether, but 
it is expected that in the course of human events he will 
use the try-cocks frequently and he will do it if he has 
the glimmerin’ sense of a club-footed ash handler... If 
the aforesaid fireman didn’t ascertain the true water 
level by means of the try-cocks, especially when the 
water glass was broken, it stands to reason that he didn’t 
know where the water level was and nothin’ else could 
be expected. The defend- 





tion has been promulgated |f 
or somethin’ of that sort, 
by an article that was pub- 
lished on page 648 of the 
Oct. 29 issue of Power by 
C. T. Sherlock regardin’ 
liability in case of biler 
explosions. Some of my 
old friends will remember 
that I went through one 
hair-raisin’ biler explosion, 
and so I’m in a position 
to know what I’m talkin’ 
about. As I said to the 
fireman, I don’t hesitate a 
mite to say that a bunch of 
bilers have exploded with- 
out any dinged blame bein’ 
attached to either the own- 
er or the engineers, because 
the cases were of such na- 
ture that the Old Nick him- 








ant contended that the fire- 
man was guilty of neglect 
vecause he didn’t test his 
try-cocks and find out just 
how much water there was 
in the kettle. Throwin’ all 
prejudice aside, it looks as 
if the owner, if his conten- 
tions were correct, knew 
more about the biler than 
did the man he hired to run 
it. This question of low 
water bein’ the cause of 
biler explosions has been 
disproved so many times 
that I refuse to pass the 
joke on to the next feller. 
The most recent test for the 
purpose of explodin’ a biler 
by low water was back in 
1912 (Power, page 31, June 
2). This was the case of a 








self wouldn’t have known : one Some 
that trouble was hatchin.’ 

Be that as it may Sher- 

lock—nothin’ is said about his pal, Watson—-tells about 
a biler what had three water gages and a gage-glass, 
the latter bein’ broken, by the way, and of the biler bein’ 
blown to kingdom come or some other place while a 
mechanie was puttin’ in a new glass for the fireman. 

After the fireman was planted, the relatives got the 
idee that his feelin’s had been damaged to some extent, 
more or less, and they got busy and sued his employer 
for damages or cold cash, which is the same thing. 

Well, to make a short story long, the jury gave a ver- 
dict of $2000 to the fellow who cashed in when the biler 
busted, statin’ that the explosion was caused by the 
defective water glass. 

Now, if I had been allowed to investigate the case, I 
would have questioned the owner of the plant to find 
out what kind of a man he had put in charge of the 
biler that wanted to meander all over the state. We 
don’t have much evidence as to his mental or mechanical 


FIREMAN THAT A BUNCH OF BILERS HAD 
BUSTED WHEN 1T WASN’T THE FAULT OF ANYBODY 





locomotive type, and when 
the water got 144 in. below 
the crewn-sheet, and »23 
minutes after the sheet was bare, it pulled away from 
the stay-bolts, after the sheet had become highly heated. 

With a return-tubular biler the water has got to be 
mighty nigh all out before the plate will burn, and the 
chances are that it would take more than one case of 
low water to burn the metal enough for it to fail. If 
the explosion under discussion was the result of low 
water, it was because the water had been low several 
times before and everybody ought to be tickled to death 
that the explosion held off until the water was low rather 
than to have hung on until there was plenty in. the 
biler, because the excitement would have been multi- 
plied several times, as when a biler explodes containin’ 
a bunch of water it always musses things up worse, so 
to speak, than when the water is low. 

Taking everythin’ into consideration, I hazard a 2 to 
1 guess that the biler blew up because it wasn’t strong 
enough to take care of the ordinary pressure and that 


702 


the broken gage-glass had nothing directly to do with it, 
and that the fireman was an innocent victim from oper- 
atin’ a biler that should have been on the junk pile. 

It is assumed that the biler mentioned in the fore- 
goin’ was not under state, city or insurance inspection, 
but it don’t look as though that would have made much 
difference with the final verdict of the case if Sherlock’s 
next recitation is a criterion, whatever that is. 

Watson’s pal tells in the same article of how another 
biler blew up with a workin’ pressure of 75 lb. and a 
city inspection certificate hangin’ on the wall. Of course 
the certificate didn’t have anythin’ to do with causin’ 
the explosion; neither did it prevent it, and some might 
want to know what good it was anyway. All I can say 
is damfino. 

The owner of the biler was charged with not havin’ 
used reasonable care to provide the plaintiff, in other 
words that’s the feller who was the fireman, with a 
reasonably safe place in which to loaf and that the owner 
had failed to inspect the biler although he knew that 
it was defective and that the engineer did not know of 
these defects and did not have an equal means of know- 
in’ of um. 

The verdict was $10,000. The defendant, that’s the 
owner of the shebang, appealed the case, claimin’ that 
it was the business of the engineer to inspect the biler. 
and that he was guilty of negligence in failin’ to make 
suitable inspection. The Court told the owner that he 
wasn’t onto his job and that the inspection rested with 
the owner, and that the fireman had a right to assume 
that, as there was an official inspection certificate on the 
wall, due care had heen exercised by the owner. 

From an engineerin’ pint of view, it is difficult to see 
wherein the owner was guilty of negligence, as the biler 
had been inspected and the certificate said so. On the 
cther hand, it must have been a mighty strange propo- 
sition if the owner had more knowledge of the condi- 
tion of the boiler than did the engineer. Most of us 
“knights of the engine room,” as Socrates said. or per- 
haps it was Pluto, generally have all the cance to find 
out in what condition a biler is in, and a wise feller 
will squint over one both inside and out in a rather 
thorough manner before he has been in charge many 
days. If an engineer don’t have a chance to find out 
what shape his biler is in, who in the name of Tophet 
does ? 

Coming to my thirdly, we will take up the case of the 
biler that exploded after 40 vears of service, probably 
off and on. Being a sawmill biler is enough to con- 
demn it without any more evidence. However, the biler 
exploded after 40 vears, a ripe old age, as a barnstorm- 
in’ actor would say at a hen-fruit reception. But it re- 
quired several courts to arrive at the verdict that the 
explosion was caused by some rusty rivets because one 
was so found. 

Well, a biler used in a sawmill might reasonably be 
expected to have at least one rusty rivet and a few but- 
tons on ‘the bottom sheet over the fire for good measure. 
The ‘court stated that a rusty rivet could not withstand 
a pressure that a good rivet would. This makes me 
think of.some-of the articles that the war expert some- 
times publishes, to the effect that if the enemy retires 
they are bound to give ground and if the, Allies advance 
they will: go: forward:>>fovbe. sure! To be sure! 

One court found for the plaintiff, and the court that 
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finally juggled the case reversed the previous decisions 
and decided the case in favor of the defendant. Now a 
jury of engineers would never have come to the decision 
that a man or company who operated a biler 40 years was 
not responsible for the life of a man who was hired to 
operate it. I know a few engineers, by heck, but I don’t 
know one who would so far forget the first principles 
of “safety first” as to even hesitate about refusin’ t 
operate a biler of such ancient birth, or to have 
the owner arrested as a menace to the safety of th 
community. 

Naturally, we must respect the dignity of the Court 
but when it comes to decidin’ engineerin’ questions some 
thing besides strict law should govern both the lawyers, 
judge and all others concerned. I don’t know as thes: 


verdicts make much difference to the fellers who hai 
flowers placed on their coffins, but such cases don’t 
aim to prevent ignorant men from operatin’ bilers, whe: 
the law don’t prevent them, or to restrain owners from 
hirin’ men to run bilers that are hardly strong enough 
to hold water as a horse waterin’ trough. 


Chart for Finding Factor of Evaporation 
3Y FRANZ SZABO 


When making boiler-performance calculations the ac- 
companying chart is useful for finding the factor ot 
evaporation or the number of pounds of steam generated 
per boiler horsepower per hour without the use of 
steam tables, when the steam pressure, the steam tem- 
perature or the degree of superheat, and the feed-water 
temperature are known. 

Seale A shows the total heat H in B.t.u. per pound of 
steam. Curves of constant temperature and constant 
superheat from the saturation point to 200 deg. F. of 
superheat have been constructed on the right of scale A 
for steam pressures varying from 60 lb. to 260 lb. ab- 
solute. Those pointing toward the upper right-hand 
corner are curves of constant superheat; those pointing 
toward the lower right-hand corner are curves of con- 
stant temperature. Scale B shows the feed-water tem- 
peratures varying from 60 to 212 deg. F. The results are 
found on scale C, giving the factor of evaporation F 
on the left side, and on the right side the number of 
pounds of steam S generated per boiler horsepower 
per hour. 

An example will illustrate the use of the chart: As- 
sume a steam pressure of 150 lb. absolute, a steam tem- 
perature of 460 deg. F., and a feed-water temperature 
of 200 deg. F. Locate the point of intersection of the 
vertical line corresponding to 150 lb. steam pressure 
and the curve corresponding to 460 deg. steam tem- 
perature, move from this point in a horizontal directio! 
to scale A and find that the total heat per pound o 
steam is 1250.5. B.t.u.; Connecting 1250.5 on scale A 
with 200 deg.-F., the feed-water temperature, on scale 
B by a straight line, the result on scale C will be : 
factor of evaporation of 1.115 on the left side, or 01 
the right side 30.95 lb. of steam generated per boile 
horsepower per hour. 

When the degree of superheat is known, use the curve 
of constant:supérheat ‘instead of:the curves of constan 
temperature. * For csdturated steam tse the saturatio! 
curve, which is zero superheat. | 
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Visits of Inspector Brown—XXXV 








The Chief tells Brown how Casey can get the most 
strength out of a quadruple-riveted joint in a 
high-pressure tank, using 14-in. rivets. 





pression clearly indicated that some unsolved 
problem was worrying him. 

“Well, Brown, what is the trouble today?” asked the 
Chief. 

“Casey has put up a question to me, Chief, that I 
don’t know how to answer, and if I don’t give him an 
answer tomorrow, my stock at Casey’s shop will drop 
several points. Casey, and even his foreman, have 
been extremely nice to me for a long time now, and I 
hate to have things change. You know, Chief, Casey’s 
riveting outfit can’t drive a very large rivet, and he has 
some high-pressure tanks to build that will need plate 
about an inch thick. He asked me to show him how he 
could get the most out of a quadruple-riveted joint using 
14-in. rivets. I promised him I would have the problem 
worked out when I came back to inspect a boiler to- 
morrow. I must go there to make the inspection, Chief, 
but I surely do hate to have Casey tell me all the things 
that I know he will have to say about me, and boiler 
inspectors in general, if I fail to give him the promised 
answer to his question.” 

“T will be glad to try to help you out, Brown,” said 
the Chief, “but first I want to state that there is not 
necessarily a direct and conclusive answer to Casey’s 
question. If the combination of rivet sizes and plate 
thicknesses is such that an arrangement that will 
give a true joint of maximum efficiency is not a prac- 
tical one, then the answer is not necessarily a positive 
one. There are two very practical considerations that 
must be decided before an attempt is made to design 
the best joint for a given case. First, what is the 
limit to the size of rivets that may be driven in the 
shop that will do the work? Second, how far apart 
may the rivets be spaced along the calking edge, and 
still permit proper calking of the joint? The riveting 
equipment in the average boiler shop cannot handle 
rivets of sufficient size to get the best results for 
strength. This is particularly so in the case of thick 
plates, and in such cases the best that can be done is 
to select the largest rivet that may be vroperly driven 
and make the best joint possible out of that. This is 
the case in Casey’s case, if you will pardon the jingle 
in that expression,” said the Chief. 

“Casey knows that he cannot drive a larger rivet 
than 14 in. properly, and that is the reason he has 
specified that size. Of course the rivet holes would 
have to be about ; in. larger than the rivets, there- 
fore the size of the holes we would figure on in this 
joint would be 1,3; in. in diameter, which of course 
would also be the driven size of the rivets. 

“Now, Brown, I will not for a minute try to tell 
Casey just how far apart along the calking edge he 
can space these rivets and still be able to make the joint 
tight. This matter of the maximum spacing of rivets 


\ BROWN came into the Chief’s office, his ex- 





By J. E. TERMAN 


along the calking edge is a free field for anyone’s 
guess. If we should tell Casey that any particular 
amount was correct and the joint could not be made 
tight when the vessel was completed, Casey would, 
without doubt, claim that the design was improper, no 
matter how poor the workmanship might be. If we 
have to use a pitch of rivets that we consider to be the 
maximum possible, in the design of this joint, be sure 
to tell Casey that you only suggest this spacing. If 
he wants to change it, you can redesign the joint to give 
him the most strength with his own idea of rivet spac- 
ing along the calking edge.” 

“Well, Chief, how are you going to get at the spacing 
you will recommend?” asked Brown. 

“It would be too long a story to tell, Brown,” answered 
the Chief, “but mainly by guesswork and experience. 
If the joint in this 1-in. 
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plate is to be made to the » - 

‘ S) I») 
requirements of the A. 8. at o ion 
M.E. Code, the strap [45 950 0 011A 
thickness will have tobe \ ‘Bo 0 0 oO op 
at least { in. Suppose -ooOo0O 0 Of 
we take ? in. as the Sas ee 
thickness of the straps. 2 2 ) 

My guess would be that =. ae 
rivets driven in 1.3,-in. -~ 


16 
holes along the edge of a 
j-in. strap could be 
spaced 5? in. apart and have the calking properly done. 

“To start to design this joint intelligently, we must 
first know the relation between the shearing, crushing 
and tensile strengths, with the size of rivets and plate 
thickness to be used. We will use Code values, 44,000 
and 88,000 lb. per sq.in. in single and double shear re- 
spectively, and 55,000 lb. per sq.in. for the tensile 
strength of the plate. The resistance of a rivet to 
single shear would be 0.7854  (1,3;)? 44,000 = 48,732 
Ib., and for double shear twice this amount, or 97,464 lb. 
Since the reduction of plate section by drilling a rivet 
hole through the plate is 1,3; X 1 = 1.1875 sq.in., the 
strength removed would be 1.1875 & 55,000 = 65,312 
Ib. You will see presently how I intend to use this 
value, Brown. 

“Assuming 95,000 lb. per sq.in. for the crushing 
strength of the plate, as is done in the Code, since the 
plate is one inch thick, the resistance at each rivet by 
this mode of failure would be 1 X 1,8; & 95,000 = 112,- 
812 lb. It is easy to see that since this value for crushing 
is even more than the shearing strength of a rivet in 
double sh_ar-—97,464 lb.—crushing will not be a factor 
to be considered in estimating the strength of the 
joint we are to design. Therefore we may dismiss any 
further notice of it. 

“As I understand the problem,” continued the Chief, 
“Casey wants to use a joint of this type,” sketching 
Fig. 1. 

“Our first consideration is to see that the spacing of 
rivets along the line AA is not in excess of the max- 
imum amount we have agreed on, 5? in. Of course, 
we have yet to determine if this amount of pitch is 
really necessary, before adopting it. We will assume 


FIG. 1 
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that the spacing of the rivets in both the inside rows 
AA and BB is to be the same. 

“Since we are to be concerned only with the shearing 
strength of the rivets and the tensile strength of the 
plate, in the joint under consideration, in order to 
have it of the best design for strength, the spacing of 
the rivets along the calking edge should be such that 
the shearing strength of two rivets just equals the 
tensile strength of the plate between two adjacent rivet 
holes. As we have already found, the shearing strength 
of a 1,%,-in. rivet in double shear is 97,464 lb., therefore 
two such rivets would have a shearing strength of 
194,928 pounds. 

“If we let y represent the length of plate one inch 
thick that would be of equal strength to two rivets in 
double shear, the following equation would express the 
value of y: 

1X 55,000 K y = 194,928 

194,928 : 
Ix 58 x 55,000 == 3.544 im. 
of y is, of course, the length of the net section of the 
plate between the rivet holes. The pitch of rivets would 
be greater than this amount by the diameter of a rivet 
hole; that is, the pitch would be 3.544+-1,3, = 4.73 in. 
You will see at once, Brown, that this is more than an 
inch less than the 5}-in. pitch which I at first assumed 
as a maximum to be used. I have no doubt that Casey 
will agree that he can calk a joint of that design tight. 

“We have now considered the design of the double- 
shear part of this joint and may proceed with the 
proper location of the single-shear rivets in the outer 
rows.” 

“Why, that is already done, Chief. The rivets in row 
CC,” indicating Fig. 1, “are always twice the pitch 
of those in row AA, and those in row DD are four 
times the same amount,” said Brown. 

“Well, I will admit that such spacing is the usual 
rractice, Brown, but if you want to give Casey the 
benefit of the best spacing for strength in this joint, 
we will have to depart from the general rule. As you 
can see, the rivets in the outer rews in a joint of this 
type cannot seriously affect the tightness along the 
calking edge. If greater strength could be obtained 
by spacing these rivets either closer together or wider 
apart in the outer rows, such change from the usual 
design should be made. If the spacing of rivets in the 
outer rows is closer together than the even multiple of 
2, as commonly used, the result will generally be a dis- 
tinct advantage. This will be particularly true in the 
case of heavy plates; that is, plates that are relatively 
thick for the size of rivets used, as in the present case. 

You ean see that this is so, for the closer spacing of 
the rivets will bring the parts together more firmly. 

“Now I want to return to that calculation I made a 
short time ago, which showed that the strength of 
the plate that would be removed by drilling a 1,3.-in. 
hole was 65,312 lb. This calculation gives us a direct 
clue to the spacing that should be adopted for the rivets 
in the outer rows. If the rivets added in the row CC, 
‘ig. 1, are to be of maximum value in increasing the 
joint strength, the following conditions must be met: 
The net section strength per pitch of rivets in row CC 
must exceed the strength of the net sections over the 
same length in row AA by an amount equal to the 

Shearing strength of one rivet in single shear. 


that is, y would be This value 











POWER 705 


“If the plate thickness was such that the strength 
of the metal removed by the drilling of a rivet hole 
was just equal to the shearing strength of a rivet, 
then spacing the rivets in row CC just twice as far 
apart as the rivets in row AA would give the desired 
result. You can easily see that this would be the case, 
Brown, by arranging the rivets in the two rows in this 

manner,” said the Chief, 
... @rawing Fig. 2. “It is per- 
fectly evident that the sec- 
tions of plate between rivet 
holes EE contain just one 
rivet-hole diameter more 
metal than the sections of 
plate between the _ rivet 
holes FF. In the case we 
have under consideration, 
however, this equality be- 
tween the tensile strengths 
and the shearing strengths does not exist, therefore 
some other spacing will be required to obtain the desired 
result. 

“Since the spacing I have just shown you (Fig. 2) if 
used in this joint (Fig. 1) would increase the tensile 
strength of the plate between the rivet holes in row 
CC by 65,312 lb. per pitch, and the shearing strength 
is increased per pitch by 48,732 lb.—the shearing 
strength of one rivet in single shear—the pitch in row 
CC must be 1+ ee times the pitch of row AA 
to meet the requirements we have specified; that is, 
equality between the tensile strength and shearing 
strength added to the joint by the placing of the rivets 
in row CC. 

“Performing the division indicated by the above 
fraction and adding the result to unity, we would have 
1.75, that is, the proper ratio between the spacing of 
the rivets in row CC with respect to those in row AA. 
Since we have already found that the pitch in row AA 
should be 4.73 in., the pitch in row CC would be 
4.73 < 1.75, or 8.28 in. By the same process of reason- 
ing it will be evident that the rivets in row DD (Fig. 1) 
should be pitched 1.75 times as far apart as those in row 
CC; that is, the outer pitch would be, 1.758.28 = 14.49 
inches. 

“The efficiency of this joint would be represented by 
the ratio between the net section length in the outer row 
and the pitch length in that row; that is, by the frac- 
tion 14,49 — li’s 

—- 14.49 
operations indicated, the efficiency would be 91.8 per 
cent.” 

“How much was gained by shortening up the pitch 
in the outer rows, Chief?” asked Brown. 

“Why, you can easily figure that for yourself, Brown. 
If by shortening the outer pitches, the strength at each 
row has been made such that the shearing of the rivets 
or the breaking of the net section of the plate were 
equally probable, by lengthening out the pitch, the rivets 
would of course shear. Therefore, if the pitch of the 











As you will see by performing the 


outer row CC (Fig. 1) had been made just twice the 
pitch along AA, and the pitch along DD just twice that 
along CC, the method of failure determining the ef- 
ficiency of such a joint would be the shearing of all 
You will remember that in adopting the 


the rivets. 
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pitch of 4.73 in. for the rivets in the inner rows, we 
had in mind the making of the strength of the net sec- 
tion of the plate and the shearing strength of the 
rivets equal in value; therefore it is perfectly correct 
to take either one of the values, as far as the inner rows 
of rivets are concerned, since values are both the same, 
in figuring the efficiency of the joint. 

“The outer pitch of a quadruple-riveted joint of the 
usual type, where the inner pitch is 4.73 in., would be, 
4X 4.73, or 18.92 in. The strength of the solid plate 
one inch thick, over a section 18.92 in. in length would 
be 18.92 * 1 & 55,000 = 1,040,600 Ib. The shearing 
strength of three rivets in single shear added to the 
shearing strength of eight rivets in double shear, would 
be 925,908 lb.; therefore the efficiency of such a joint 


925,908 


would be 1,040,600" ° 88.98 per cent. Subtracting this 


from the value, 91.8 per cent., which we have just found, 
it is evident that by the closer arrangement of the 
rivets in the outer rows the efficiency has been increased 
2.82, as well as securing a more cor pact joint.” 

“Gee! Chief, I know that is sure to make a hit with 
Casey; I guess I don’t have to bother much about my 
visit to his shop tomorrow.” 

“What is the diameter of the high-pressure tanks 
that Casey is to build?” asked the Chief. 

“They are 48 in., Chief, and they must be good for 
450 Ib. pressure at u factor of safety of 5.” 

“Well, we had best see if this design of joint for one- 
inch plate will suit Casey. The safe working pressure 
at a factor of safety of 5, and with the joint we have 
designed, would be represented by the fraction, 
1 X 55,000 * 0.918 

5 X 24 
which seems to be about 30 Ib. shy of Casey’s require- 
ments,” said the Chief. “We had best complete the so- 
lution of the problem before you go to the shop if you 
want to make a real hit with Casey. 

“It is easy to see that if the joint efficiency should 
remain the same, the increase in plate thickness re- 





» and it would therefore be 420.7 Ib., 


‘ 30 
quired would be 420° 


that the joint efficiency is bound to fall off some as the 
plate thickness increases, so that the necessary increase 
in the plate thickness will be something more than the 
amount just found. The nearest commercial size would 
be 1,3,-in. plate. Suppose we try that? 

“Proceeding to design a joint of the greatest strength, 
of the type considered, using 1,',-in. rivet holes, we 
find that the length of the net section of the plate be- 
tween the rivet holes on the inner rows would be 

194,928 
1.09375 < 55,000’ 
on these inner rows would therefore be 1,'; + 3.24, or 
4.4275 in. Similarly, the ratio between the inner pitch 
and the outerypitch would be. 1.6822, therefore the pitch 
corresponding to row CC, in this joint,” indicating 
Fig. 1, “would be 4.4275 & 1.6822 =— 7.45 in. The 
pitch of the outer row of rivets would be 7.45 « 1.6822 
==12.53 in. The efficiency of this joint, which would 
be that determined by the strength of the outer net 


— 12.53 ozs li’s 
section of plate, would be 12.53 


“With this joint, the safe working pressure for a 


or 0.0714 in. Of course you can see 


or 3.24 in. The pitch of the rivets 


, or 90.5 per cent. 
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48-in. tank made of 1,%-in. plate would be, 
55,000 X 1.09375 X 0.9 
BX OA ° J or 453.5 lb. I guess this 


will satisfy Casey, for I don’t believe he will kick, even 
about the loss of the plate which represents those 3} 
lb.,” said the Chief. 

“If he does kick, Chief, he will have to buy the bunch 
a box of cigars to square himself. Is there any other 
practical joint that could be used on this tank, Chief, 
that would give better results for strength?” asked 
Brown. 

“The only one I know that might be used, Brown, is 
the saw-tooth joint, which with this thick plate, might 
further increase the efficiency by about 2 per cent. 
However, despite the fact that this is known as the 
saw-tooth joint, it does not cut much ice with the 
boilermaker; the outer straps are too difficult to make.” 

“Say, Chief, you can improve the design of almost 
any of the butt-strapped joints, using straps of un- 
equal width, in the way you have shown me, can’t 
you?” ask<d Brown. 

“Generally speaking, I would say yes to that ques- 
tion. Of course, where the plate is relatively thin for 
the rivet size used, the spacing of rivets in the outer 
rows is liable to get too wide to permit the inner straps 
to properly transmit the load to these rivets. In such 
case the benefits gained are largely a matter of figures 
rather than an actual increase in strength.” 


Vibration of Concrete Chinmey 


The vibration of chimneys made of reinforced con- 
crete has been studied in Japan in connection with the 
great stack erected by the Kuhara Mining Co. of Saga- 
noseki, in Kyushu, according to The Engineer. 

This chimney is claimed to be the tallest in the world, 
and its main shaft rises to a height of 570 ft. Its 
foundation is a mass of reinforced concrete, 17 ft. 
thick and 95 ft. in diameter, and weighing 4714 tons. 
The main shaft of the chimney is tapering in form, its 
outer diameter being 42 ft. 8 in. at the base and 27 ft. 
5 in. at the top. The thickness of the wall is 293 in. at 
the base and 7 in. at the top. The steel reinforcing rods 
consist of corrugated Johnson bars embedded in the 
concrete at a depth of 3 in. from the outer surface. The 
weight of the main shaft is 4852 tons. The total weight 
of the chimney is thus 9566 tons, of which 427 tons are 
steel and 9139 tons concrete. The height of the center 
of gravity of the main shaft above the ground is 194.2 
ft., or about two-fifths of the height of the chimney. 

According to an account of the experiments given by 
Dr. Charles Davidson in the Builder, so long as the wind 
remained below twelve miles an hour, the vibrations of 
the chimney top were quite insignificant, the total range 
of motion being well under 1/25-in. The range, how- 
ever, increased very rapidly with the force of the wind. 
On the first day, when the velocity was 54 miles an 
hour, the top made well-pronounced oscillations, each 
about an inch in range and lasting 24 sec., and on the 
last day, when the wind attained hurricane force, the 
greatest range amounted to 7.7 in. As these oscillations 


were executed in 2.55 sec. it follows that the maximum 
acceleration during the movement was 22: in. per sec- 
ond, which exceeds that of a semidestructive earth- 
quake shock. 
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The Electrical Study Course—Faults in Generators 
and Motors—lIlI 





Concludes the discussion of open-circuits in ar- 
matures and proceeds to the subject of short-cir- 
cuits in them, treating of the symptoms of their 
presence, their detection, the tests required to de- 
termine their exact location and the cures to be 
applied. 





der discussion the subject of open-circuits in the 

armature windings of generators and motors, 
which may be of various kinds. The simplest one, that 
of a single break in a coil or where the coil connects to 
a commutator segment, was taken up at the time. A 
more complicated case is the one in which two open- 
circuits exist either in coils adjacent to or separated 
from each other. Assume, for example, that open-cir- 
cuits exist at a and 6 in the armature illustrated in Fig. 
1, which is that of a two-pole machine. If the voltmeter 
test described in the last lesson were to be made in 
this case, zero voltage would be found across every 
pair of adjacent segments in testing around the com- 
mutator from c to d to the left of line ef; that is, there 
would be no two across which we would find a voltage 
equal to that across the brushes cd, as was shown would 
be the case when only a single break was involved. Con- 
sequently, the test described would not serve to locate 
the position of the fault, and a further investigation 
would be required to do so. Instead of testing across 
each two segments, as from 17 to 18, 18 to 19, 19 to 20, 
etc., Suppose we were to test across an intervening seg- 


\ THE conclusion of the last lesson there was un- 





FIG. 1. MAKING TEST WITH LOW-READING VOLTMETER 
TO LOCATE DOUBLE BREAK IN THE WINDING 
OF AN ARMATURE 


ment, as from 17 to 19, 18 to 20, 19 to 21, etc.; when 
contact was made across 23 and 25 as shown in Fig. 1, 
the voltmeter would indicate the voltage existing across 
cd in the same manner as it did in the segment-to-seg-" 
ment test when there was only one break, since there 
is a continuous connection between brush ¢ and volt- 


meter terminal k and between brush d and voltmeter 
terminal 1. If more than two open-circuits should de- 
velop at the same time, methods similar to the forego- 
ing would be employed for their detection. 

A case that sometimes occurs and that differs from 
any of the foregoing is one in which the leads from two 
adjoining coils, soldered into their common commuta- 








perm a / 


FIG. 2. BREAK IN THE CONNECTION BETWEEN TWO 
ADJOINING ARMATURE COILS AND THEIR 
COMMON COMMUTATOR SEGMENT 


tor segment, become unsoldered from the segment but 
remain soldered to each other. Such a condition would 
be represented by the break at a in Fig. 2. It is appar- 
ent that under the circumstances indicated there is no 
break in the armature winding itself and that the flow 
of current through it would therefore not be inter- 
rupted. Provided the brushes used are thick enough 
to span more than one commutator segment, which is 
usually the case, there would be no pronounced symptom 
of distress and the presence of the break would only be 
manifested by a probably slight amount of sparking 
due to a disturbance of the proper commutation condi- 
tions. Inspection would reveal location of the trouble 
and it would therefore be unnecessary to make any 
test of the circuit in this case. The cures for any of 
the foregoing faults would be those described in the 
preceding lesson, since they are identical in character, 
differing merely in degree. 

The next type of trouble to be considered will be that 
due to short-circuits in armatures. The short-circuit 
may be of two general kinds. In one the insulation 
between adjoining commutator segments fails, resulting 
in a partial or total short-circuiting of the armature 
coil spanning the segments, while in the other the insu- 
lation of a coil fails, allowing some part of one turn of 
the coil to come into more or less perfect contact with 
some part of another turn, resulting in the short-circuit- 
ing of one or more turns of the coil. In either event 
an excessive current will thereby be caused to flow in 
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the coil, resulting in severe heating which will make 
its presence known by the odor of the overheated in- 
sulation in the neighborhood of the coil and possibly 
by smoke issuing therefrom if the temperature becomes 
sufficiently high to cause it to burn. 

The reason why a large current will flow in the short- 
circuited coil is apparent when it is remembered that 
each coil of the armature generates a voltage which in 
normal operation is added in series with that generated 
by all the other coils in the circuit of which it forms 
a part, to create the voltage which is found to exist 
across the brushes of the machine. When the coil is 
short-circuited, the voltage it generates causes a current 
to circulate within itself which is equal to the voltage 
it generates divided by the resistance, which is of course 
very low. 

As an example, assume that the commutator of a 
5-hp. 120-volt 2-pole motor has 32 segments and that 
the resistance of its armature is 0.32 ohm. Since there 
are 32 segments, it follows that there are 32 armature 
coils. Let Fig. 3 represent such an armature. It is 
evident that the current through it divides into two 
parts, one flowing from c to d through the circuit to the 
left of line ef and the other through that to the right. 
That is, there are two circuits in multiple between the 
brushes cd. If their combined resistance, as given, is 0.32 
ohm, the resistance of each separately would have twice 
that value, or 0.64 ohm. The total number of coils be- 
ing 32, there will be half that number, that is, 16, in 
each of the two circuits, and the resistance of each coil 

0.64 
16 
generated by each coil will be approximately the entire 


will therefore be 0.04 ohm. Now the voltage 





FIGS. 3 AND 4. 


voltage divided by the number of coils in each of the 
two parallel circuits of the armature, which would give 
120 
16 
coils should be closed upon itself by a short-circuit, as 
illustrated at a in Fig. 4, it would be equivalent to short- 
circuiting the terminals of a 7.5-volt generator whose 


us - 7.5 volts per coil. If, now, any one of the 
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armature resistance was 0.04 ohm. The current which 
would flow around in the coil would take the path indi- 


cated by the arrowheads, and its value would be od 


= 187.5 amperes. This would be greatly in excess o! 





FIG. 5. TESTING FOR SHORT-CIRCUITED COIL OF ARMA- 


TURE WITH A LOW-READING VOLTMETER 


the current for which the winding was designed, as 
the following computation will show: 

The maximum output of the machine is 5 hp., which 
multiplied by 746 gives 3730 watts. The input would 
be approximately 20 per cent. greater on account of 
the losses in the machine, which would make the input 
equal to 1.2 *& 3730 — 4476 


watts. The full-load current 
4476 
would therefore be 120 = 


57 amperes, which would be 
divided between the two paral- 
lel circuits of the armature so 
that less than 19 amperes 
would be carried by any part 
of the winding, as compared 
with 187 amperes flowing 
through a coil when it is 
short-circuited. 

As a matter of fact a short- 
circuit between adjoining 
commutator segments gen- 
erally has considerable resist- 
ance, since the conducting me- 
dium consists of a mixture of 
carbon and copper dust in oil 
or commutator compound, 
which works its way between 
the bars when the mica insula- 
tion has deteriorated for some 
reason, such as a flaw in 
the insulation itself, or some other whose source is 
more difficult to trace. Also when the short-circuit 
exists between turns of the coil, the contact resist- 
ance is generally of some magnitude. Since the re- 
sistance of the short-circuit itself is part of the resist- 
ance of the path which the current follows, it operates 
to reduce the flow of the current so that it seldom 
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reaches the extreme value it would have on “dead” 
short-circuit. It will, however, attain values far in ex- 
cess of what the wire of the winding was intended to 
carry, with the consequence that it will cause severe 
heating, which, as previously stated, is the general 
symptom of a short-circuit. 

When it is suspected that a short-circuit exists, mere 
inspection will sometimes serve to locate the coil af- 
fected. By feeling of each coil around the armature, 
it is often possible to determine which one it is that 
is considerably hotter than the rest and so detect the 
faulty one. If the short-circuit is between commutator 
segments, evidence of the fact is often given by tiny 
arcs forming in the space between the segments, thus 
indicating the presence of the connection between them. 
When the source of trouble cannot be located by such 
examinations, it becomes necessary to make tests similar 
in some ways to those employed in the case of open- 
circuits in the armature. 


TESTING BY VOLTAGE DROP 


The usual method is to connect the armature alone 
to a source of voltage, placing a bank of lamps or other 
resistance in series with it in the same manner, as in- 
dicated in Fig. 2. Suppose that the armature so con- 
nected is that shown in Fig. 5 and that the coil which 
connects from commutator segments 25 to 26 is partly 
short-circuited as indicated at a. If, now, the 
voltage from segment to segment be tested with 
a low-reading voltmeter, as in the case of an 
open-circuit, it will be found that there is a uni- 
form drop from 1 to 2, 2 to 3, 3 to 4, etc., throughout 
the part of the commutator to the right of the line 
ef. There will also be found a uniform drop, of nearly 
the same value, across each two segments to the left of 
ef, except across segments 25 and 26, across which there 
will be found a lower voltage than across the others. 
Just how much lower will depend on the number of 
turns short-circuited and the resistance of the contact 
at the point of short-circuit. If all the turns of the 
coil are cut out and the contact resistance is low, there 
will be practically zero resistance across bars 25 and 26, 
and consequently the voltage drop across them will be 
zero. If, on the other hand, the contact is poor, the re- 
sistance between segments 25 and 26 will be nearly as 
great as between any other two bars, and hence the 
voltage across them will not be much lower than is 
found across the others. 


MAKING TEMPORARY REPAIRS 


Having located the coil in which the short-circuit 
exists, a temporary repair can be made by cutting 
through all the turns of the coil where it crosses from 
one slot to another at the back end of the armature and 
Separating the cut ends. It will then be impossible for 
any current to circulate around the coil, for by cutting 
the coil we have deliberately produced an open-circuit in 
it to overcome the effects of which it is necessary to 
short-circuit the segments 25 and 26 as we would in 
the case of a temporary repair to any open-circuited 
coil, as explained in the previous lesson. Of course the 
faulty coil should be removed as soon as possible, to be 
replaced by a new one. 

The foregoing discussions have all been illustrated 
with representations of ring-type armatures. This 
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method is quite generally followed in order that the 
armature phenomena can be depicted with a greater 
degree of clearness. The circuits can readily be fol- 
lowed by the eye, whereas in representations of drum- 
type windings it is impossible to do so without a 
considerable amount of practice. If the theory as ap- 
plied to the ring armature is thoroughly understood, 
its application to the drum type will be found to follow 
as a matter of course. The discussion also has been 
limited to a consideration of two-pole machines in the 
interest of simplicity. Whatever applies to the arma- 
ture of a two-pole machine applies also to each such 
section of the armature of a multipolar machine as is 
located between successive brushes of like polarity. 


FAULTS IN FIELD CIRCUITS 


Open-circuits and short-circuits occur in the field 
windings of machines as well as in their armature wind- 
ings, and the manifestation of trouble of this kind as- 
sumes the form of excessive armature currents, accom- 
panied at times by excessive speeds. An idea of what 
is to be expected under different given conditions may 
be gained from an investigation of the internal reac- 
tions involved. For example, if in a shunt motor all the 
field coils are connected in series, as they are in mod- 
erate-sized machines, a break in any one coil will cause 
the fie'd current to stop flowing, thus eliminating ex- 
citation and causing the machine to operate on residual 
flux only. If there is load upon it, the result will be 
to cause a tremendous current to flow, resulting in the 
immediate operation of the fuses or circuit-breakers 
protecting the supply line. If, on the other hand, the 
motor should happen to be running light when the 
break in the field current occurs, the increase in arma- 
ture current would not be so large as in the other case, 
and if the safety devices failed to respond to the first 
rush of current, there would be nothing to prevent 
it from “running away.” If all the coils were not con- 
nected in series, then there would be only a more or less 
serious decrease of field excitation accompanied by ab- 
normal armature current and excessive speed. 


SYMPTOMS IN SERIES FIELDS 


If the machine were of the series type, the field coils 
would necessarily all be connected in series, and being 
connected in series with the armature, any break that 
might occur in any field winding would of itself cause 
the machine to shut down since there would be no flow 
of current through any part of it. In a compound mo- 
tor the result of a break in the shunt field would be to 
make the machine operate as a straight series type would 
if it had an insufficient number of turns in its field 
coils. If the break occurred in the series field winding, 
the machine would continue to run as a straight shunt 
machine or shut down altogether, depending upon wheth- 
er or not the series field was provided with a shunt for 
regulating the amount of compounding. 

The tests to be applied in locating faults in field coils 
will be discussed in the following lesson. 

In the problem of the preceding lesson it was required 
to find the voltage across the brushes of a two-pole mo- 
tor whose commutator has 24 segments and whose arma- 
ture resistance is 0.075 ohm, when it is connected in 
series with a resistance of 24 ohms to 110 voits while 
the field circuit remains open; also to determine the 
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voltage drop that would exist from one commutator 
segment to the next and what voltage would be found 
across an open-circuit if there were one. 

The total drop from brush to brush (the voltmeter 
leads being touched to the commutator segments upon 
which the brushes rest and not to the brushes themselves, 
so as not to include brush-contact resistance) will be 
the current flowing times the resistance of the arma- 
ture. The current flowing, upon the other hand, would 
be the voltage of the supply circuit, namely, 110 volts, 
divided by the entire resistance of the circuit, which 
is the resistance of the armature plus the external resist- 
ance used, or 0.075 + 24 = 2.2 ohms. The current con- 
sequently is ~~ 

2.2 
drop across the brushes 50 & 0.075 = 3.75 volts. Since 


= 50 amperes, making the voltage 
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there are 24 segments in the commutator, there will be 
half that number, or 12 segments, in each direction 
from brush to brush, and the voltage drop across any 


two adjoining segments would therefore be aa -_ 


0.3125 volt. If an open-circuit exists in any coil, the 
voltage across the two segments spanned by the break 
would be the same as that across the brushes; namely, 
3.75 volts. 

The commutator of a four-pole 500-volt motor has 
200 segments; its armature has a resistance of 1.4 ohms. 
Assume that a dead short-circuit exists between two of 
the commutator segments, and that in order to test 
for it a current of 16 amperes is passed through the 
armature. What would be the drop in voltage across 
adjoining bars all the way around the commutator? 


Fuel Economy in the Singer Building 


By NORMAN KINGt 





At a meeting of N. A. S. E. engineers in New 
York City, Mr. King told how the boiler plant of 
the famous Singer Building is operated. The 
following article, which gives the details, should 
be an inspiration to other engineers. 





that they are operating the boiler plants so that they 

are absorbing 70 or 75 per cent. of the heat in the 
coal. The question is, How can we prove it? 
late our methods of obtaining results. 

The boiler plant consists of four 400-hp. and one 320- 
hp. B. & W. cross-drum boilers, a total of 1920 horse- 
power. Each boiler is equipped with a superheater and 
automatic stop valve. The air for combustion is sup- 
plied by a large blower and is controlled by the bal- 
ance draft system. The quantity of air is again reg- 
ulated by the CO, apparatus connected to each boiler, 
also a pyrometer for the stack temperature. Draft 
gages are connected above each furnace so that each 
unit may have its own air regulation to obtain the best 
CO, or combustion. There are two feedwater heaters, 
one of the closed and one of open type. There are 
two feed pumps and two blower engines; the exhaust 
of these is controlled by their own back-pressure valves 
leading to the main exhaust in the engine room. 

I have not mentioned the two most essential pieces 
of apparatus in modern boiler-room practice; namely, 
the stoker and feed-water regulators. The question of 
the stoker was taken up with some of the best-known 
stoker manufacturers, and it seemed to them that our 
case was hopeless. No engineer can appreciate what an 
essential thing it means to feed his boilers regularly, 
until he sees a chart from a flow meter. The steam-pipe 
throughout is double-covered and there are no steam 
traps on the high-pressure lines; this is taken care of by 
the Holly-loop system. 

The recording instruments in this plant are in con- 


I: IS useless for engineers to tell their managers 


I will re- 





*How do you operate your plant to make every_B.t.u. do its ut- 
most? If it’s worth telling about, send it in and help save that 
50 million tons of coal.—BEditor. 


yAssistant to the Chief Engineer. 


. the boilers. 


stant use. They are as follows: Flow meters to meas- 
ure the individual boiler horsepower, horsepower-hours 
and evaporation, as units in themselves; draft gages 
for draft above the fire and pressure in ashpit; re- 
cording CO, apparatus on each boiler with a pyrometer; 
recording back-pressure gage on the feed-water heat- 
ers; recording thermometer in the feed-water line leav- 
ing the closed heater, also a thermometer in the feed 
pumps, showing the temperature of the water coming 
from the open heater; recording thermometer for the 
steam and superheat; a recording pressure gage; a bomb 
coal calorimeter. 


GRADE OF COAL AND METHODS OF HANDLING 


Up to the latter part of the year 1915 this plant 
burned No. 2 buckwheat at the usual market price. 
After consideration we decided to use a cheaper grade 
of fuel, which necessitated changing our grates, cutting 
the air space from 30 to about 8 per cent. These 
grates were designed and installed under each boiler 
by our own operating force, which meant considerable 
saving in installation and fuel cost, which netted a yearly 
saving of over $500. We follow up our boiler set- 
ting, going as far as making asbestos joints in furnace 
doorframes, side and back connection doors, and filling 
in wherever there might be a possible chance of air 
infiltration. These conditions in this plant are lived up 
to every day. 

The feed water is heated in two stages: First, in the 
main open heater, it is brought to the feed pumps at 208 
to 210 deg. F. or the heat due to back pressure, which 
is seldom over one pound; then the water is pumped 
through the closed heater. The exhaust of the blower en- 
gine and feed pumps passes through this heater, where 
the back pressure is raised 5 to 7 Ib. For the loss in 
power due to the excess back pressure on these auxil- 
iaries, we have raised the feed-water temperature to 
an average of 228 deg. F. This increase in feed-water 
temperature shcws a saving of about 2 per cent. on the 
total fuel. 

The coal is taken by the trolley from the bunkers to 
the scales and weighed, entered on the log sheet against 
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Our method of firing is first to regulate the air sup- 
ply through the fuel bed to give the best CO, results. 
It is furnace draft we regulate, and is the difference in 
pressure between the ashpit and the furnace, which is 
almost constant with the balance draft system from a 
clean fire to one 12 in. in thickness, at which thickness 
they are cleaned. The furnaces are fired alternately, 
one-third of each furnace at a time, always keeping 
two-thirds in good condition to keep up the temperature. 
This method showed an improved superheat chart and a 
better CO, average than with other firing methods. 

The thickness of firing is best governed by the pres- 
sure carried in the ashpit, which is about 1 to {, in.; 
spotting and leveling has to be done from time to time. 
The life of a fire under these conditions with good coal 
is from 74 to 8 hours; with poor coal, from 4 to 44 
hours. The operation of cleaning is done by hauling 
the clean fuel onto the dead plates, burning down the en- 
tire grate surface, dumping, and leaving the grates 
clean, pushing back the clean fuel and covering with 
fresh coal. By the time the ashes are removed the 
boiler is steaming again. The total average time for 
complete operation is 29 minutes. 

The boilers in this plant are operated about 75 to 85 
per cent. of their rating and are worked above rating 
only when other boilers are being cleaned. 1 have ex- 
perimented from time to time to see how long it would 
take to increase the boiler-horsepower output 100 per 
cent. with hand firing under our conditions. With the 
feed valve closed it took 58 sec. and with feed valve 
slightly open, 14 min., showing that the heat was in 
the furnace when the demand was made. At night the 
load is at its lowest. I have operated one boiler for a 
week under the same load and coal heat value, one boiler 
being able to carry the night load; running two boilers 
under the same conditions, it cost 1400 lb. more coal. 

The contract price of the coal was $2.75, but the 
price was raised, which brought the yearly average 


to $3.05. The following daily averages are for 365 
days: 


NG AN NN IN aoa 5, 6/-5)/vv ah ence arola( oi eimeveraletar ee $3.05 
ee ae ee eee 21 
Evaporation, lb. of water per Ib. coal................ 8.4 
SE Be ie NO NT CO oe Gow, bm eer g ia ds eke «- wlensralerw ane $64.05 
ee ee ee ee 6.32 
71 cans of ashes removed per day @ 5 cents........ 3.55 
oo NII MI gala gc ctiaia oy oe ears a1 6d ores m-reie! aiS nacre oie aneaeacwns 7.50 
eC NI IIE aio c sis wii a) ice ener w sd Suk are. Sulel ae eeitbewi 6.00 
ee CII NI I occ agi kc 9! oe mi aiele ¥: 4 de Slele nul maners 2.33 
i Doller-vreues: CIORMOT POT GOS. co occsc cassie wesenets. 2.33 
i te Rare err ree ee er ee ee 1.56 
CHIGE GRMIOGr OB GUAT CIN x 5c 5 bs ces cle cverwaeeesess 0.26 
Assistant engineer’s supervision... .......ccerceccccees 0.13 

an rahe acres anc Bree Rare acer ole an OER $94.03 


Average operating cost for the year to produce 1000 
lb. of steam equals 23,%, cents. 

The boiler efficiency given below is taken under good 
coal conditions from a boiler operating 24 hours; this 
is not to be considered a boiler test; the figures are 
taken from our daily records on a 400-hp. boiler using 
No. 3 buckwheat coal: 


Total coal consumed in 24 hours, ID... .. 60.0.0 08005 22,994 
Average pounds of coal per HOU... ... 66.5 cee ewe ces 958 
Commoerctal Btu. per 1D. Of GOA)... i. cece eccscescce 11,799.4 
cg MO RR Ae et errr a ene 14 
Water evaporated per 24 hours, Ib.............00-e08: 202,347.2 
Water evaporated per hour per lb. of coal............ 8,431.1 
STOW) Gi WE COs Gly ON, TDs. is occ vc cess ecco e ee sierers 8.8 
BORE DUNN (UNNI AMIN. y'57 ors a: u' wiiws'a duals hw Mics eave ware er diate csitaveré 150 
wk BN SE ga nee ee renner eer rer iy Samer 50 
NER MMI MIME Sate rod cil addi > cise Sie wis onsimsn ren nhiie oral sine StS 3 
remperature of gases leaving boiler, deg. F........... 400 
REMAIN A AMT ON soo IS 8 wig dsecceigew maida. sim weenwiere Bare 59.2 
Boiler horsepower MMIII 05.5! 6 as ar asataice: & Sieibuera aigtalendcaratete 279.2 
ESOWGE GONINNIES “WOT QUNIES 6 o:cisicieic. soc, o.5 aioe ee a'eee owe niee wiels 70 
POUNGN GF CORL MEP MHD. . 6c.0.c.c< 650 c- ceeeesieeesciee dar 3.4 
Combined efficiency, per cent...............ccceceeeee 78 
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Lens Region Much Damaged 


With our knowledge of German methods it was to be 
expected that nothing would have been left undone to 
render the coal region about Lens of as little value as 
possible to the Allies when the recapture of what was 
one of France’s main sources of coal supply was seen to 
be inevitable. From Paris word now comes, according 
to the Engineering and Mining Journal, that it will be 
from eighteen months to two years before any coal can 
be taken from the mines in the devastated area, owing 
‘to the damage done by the enemy before his retirement. 
After an examination of the properties, it has been 
estimated that five years will be required to restore 
the normal production of the pits. 

The inspection was made, according to the dispatch, 
by Albert Lebrun, the Minister of Blockade, and Louis 
Loucheur, the Minister of Munitions, together with M. 
Perier and M. Basly, chairman and vice chairman, re- 
spectively, of the Committee on Mines of the Chamber 
of Deputies. They visited Lens itself and the adjoin- 
ing mining towns of Sallaumines and Lievin. They 
found the mines flooded in these localities, and although 
every poss:ble measure to restore the operating plants 
has beeii taken by the state, it will be two years, it is 
estimated, before the mines can be cleared of water. The 
mining plants have been systematically destroyed, the 
destructive process having been carried to the limit. 

At Courriéres, northeast of Lens, the Germans had 
blown up the mines before retiring. Of the 10,000 
houses in Lens the visitors found not one left standing, 
the town having been completely razed. 























CONVENTIONAL METHOD 
OF SHOWING 
PIPE FITTINGS 
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The illustration above shows the symbols used to designate the 
most commonly used pipe fittings, in making single-line drawings 
of a piping layout. When drawings are to be executed as rapidly 
as possible the single-line drawing is a great time saver. There 
is little chance for mistaking one symbol for another. 
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The Fuel Cost of Heat 
and Power 
By F. H. ROSENCRANTS* 


The accompanying chart is 
composed of eight panels num- 
bered for convenience. The 
method of using the chart may 
be best illustrated by the solu- 
tion of a problem. 

Beginning at the top of panel 
No. 1, with the price per ton of 
coal in storage ($3.25) drop 
down to the heating value per 
pound fuel (12,000 B.t.u.) and 
proceed to the left to cost of coal 
per million B.t.u. (13.6c.) or pro- 
ceed to the right to efficiency of 
boiler or gas producer (70 per 
cent.), panel No. 2. From this 
point proceed vertically to cost 
in cents per million available 
B.t.u. (19.2) or drop down to 
heat supplied oer pound of steam 
in B.t.u. (1000), panel No. 3. 
From this point proceed to right 
to cost per thousand pounds of 
steam in cents (19.2) or proceed 
left to steam consumption per 
i.hp. in pounds (25), panel No. 
4. From this point proceed ver- 
tically to cost per i.hp. in cents 
(0.48) or drop down to mechani- 
cal efficiency of engine (90 per 
cent.), panel No. 5. From this 
point proceed to the left to cost 
per b.hp. in cents (0.53) or to 
right to efficiency of generator 
pump, or other driven machine 
(90 per cent.), panel No. 6. 
From this point drop down to 
cost per available hp. (0.58). 

Panels Nos. 7 and 8 are for 
use in case of a producer-gas 
plant and with an understanding 
of the foregoing explanation I 
believe the method of use is clear. 

The flat top and bottom of the 
U. S. standard thread is pro- 
duced by simply grinding off a 
certain amount of the point of 
the thread tool. The theory of 
the round top and bottom is that 
the corners of the tap will wear 
off anyway, after a little use, 
and you had better do this when 
making the tap. However, the 
trouble with the theory is that 
the flat topped tap stands up 
well and gives no trouble in 
practice.—Marine Engineering. 


*Engineer, Texas Power and Light 
Co., Dallas, Texas 
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Iron Pyrites in the Ccal 


NDER the ruling of the National Fuel Adminis- 

tration, power stations cannot purchase coal from 
whatever coal fields they choose, but must obtain it 
from the zone designated by the Fuel Administration. 
This ruling does not prevent the purchase of certain 
grades of coal from the zone in which the plant is 
located, but there is no certainty that the coal ordered 
will be the coal that is delivered to the company that 
ordered it. This is because a pooling system is used 
at many terminal points. 

Both the zone system and the pooling of coal at 
terminals have their advantages. The zone system, as 
is well known, prevents the coal mined in a distant field 
from being hauled to its destination past a coal field 
that is many miles nearer the plant where the coal is 
to be used. In this way the rail mileage for coal cars 
is greatly reduced, and the railroads are able to haul 
more freight of all kinds. 

Pooling avoids the confusion and delay at terminals 
which was caused by the necessity of picking out from 
thousands of cars those containing a particular assign- 
ment and getting it aboard the barge or wagons of a 
particular consignee. All the coal is pooled and each 
consignee supplied out of the common store with as 
nearly as may be the kind of coal ordered by and 
consigned to him. 

There is this disadvantage: The quality of the coal 
received may be inferior to what has been used, and 
oecasionally this causes trouble. For instance, certain 
districts served by the Marion and the Essex stations 
of the Public Service Corporation of New Jersey were 
without street illumination and a number of industries 
were without power for several hours one day recently. 
This power shortage was due to the delivery of coal 
from the pool that contained considerable sulphur and 
iron pyrites. When burning the coal, these impurities 
caused the grates to clog with a clinker that was so 
different in character that the ordinary methods of 
treating it were ineffective, and as a sufficient amount 
of air could not get into the furnace, the rate of 
combustion dropped to such an extent ‘that the total 
output of the two plants, about one hundred and sixty 
thousand kilowatts, was reduced about twenty-five 
thousand kilowatts. 

An interesting feature of the trouble is that the 
character of the deposit formed somewhat resembled 
hard, flinty glass and that although five types of stokers 
are found in these two stations, all were affected in 
like manner, and one type gave as much trouble because 
of the clinkers as another. 

Fortunately, such a streak of coal is not frequently 
encountered, but inasmuch as these plants have had their 
output reduced on account of the clinkers clogging the 
stokers, it is probable that other plants will receive 
similar coal. Of course, the experience of the Marion 
and Essex plants is not the only one. Others must 





have had similar troubles. 
about them? 


A Clean Army as Well 
as a Brave One 


MERICANS rightly take considerable pride in the 
knowledge that our fighting men are second to none 

in the matter of personal bravery. They should be 
equally proud in the knowledge that our armies are 
morally the cleanest the world has ever known. 
This condition of moral cleanliness is not an accident. 
It is the result of the safeguards that are thrown about 
the soldier from the moment he leaves home for the 
training camp or the cantonment. It is due to the 
ceaseless, ever-present, untiring work of the welfare 
organizations that have extended their influence and 
their activities into every military locality from the 
home camps to the front-line trenches. 
These organizations supply many of those things 
which our soldiers in previous wars sadly lacked. They 
furnish places where the boy may write letters to his 
home folks on stationery that costs him nothing, see 
moving picture shows, hear helpful lectures, attend 
church services, play games, engage in gymnastic exer- 
cises, read books and magazines, continue his studies 
under competent direction and in scores of other ways 
mitigate the bareness and alleviate the hardship of 
military life. 
Through these various diversions and activities the 
soldier is prevented from brooding over his condition 
or his misfortunes, and his spirit is kept normal. In 
short, his morale and that of his comrades is main- 
tained. Pershing himself has testified that the minis- 
trations of the welfare organizations add ten per cent. 
to the effectiveness of the fighting men who come under 
their influence. 
Here, then, is ample justification for the United War 
Work Campaign during the week of November 11 to 18 
for the purpose of raising $170,500,000 to carry on 
and extend the work of the Young Men’s Christian 
Association, the Young Women’s Christian Association, 
the National Catholic War Council, the Jewish Welfare 
Board, the War Camp Community Service, the Amer- 
ican Library Association and the Salvation Army. 
Events in the theater of war are happening with 
startling rapidity. Peace may be concluded within an 
unbelievably brief time. But though the fighting may 
end this month or this year, the needs of the welfare 
organizations will continue until every last man has re- 
turned to his home and his occupation. The periods 
of demobilization and of reconstruction will be filled 
with demands upon these societies for the sort of service 
they are so admirably fitted to give. Therefore, the 
obligation rests upon everyone to contribute liberally 
to these organizations, that their splendid work may 
not be hindered or embarrassed through lack of finan- 
cial support. 


Why not tell Power readers 
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What is An Engineer? 


FTER serious study and consultation with eminent 

authorities, A. H. Krom, Director of Engineering, 
United States Employment Service, has prepared a new 
definition of an engineer. 

“An engineer is one who economically directs man 
power and by scientific design utilizes the forces and 
materials of nature for the benefit of mankind,” says 
Mr. Krom, in an endeavor to produce a practical, work- 
able statement that will be of real value to technical 
men and employers of technical men. 

Even before this pronouncement, however, we had a 
belief that the engineer had something to do with the 
utilization of the forces of nature. The matter must 
have had much the same aspect in the mind of Tredgold 
when he wrote his famous definition of civil engineering 
as “the art of directing the great sources of power 
in nature for the use and convenience of man Ya 
Mr. Krom completes this by adding the economical di- 
rection of human labor and the utilization of materials 
as well as forces. 

Of course, it is well that everyone should understand 
what an engineer is and does. But it is probable that 
the world has already formed a fairly sound opinion 
on the subject, through appreciation of what engineers 
have done and are doing in the present war. 


Making an Impression on the 
Waster of Coal 


ACTS strike home to you only when they are clothed 

in such language as you can readily comprehend. 
Speak of a man as an impecunious representative of 
the piscatorial species and he will probably think you 
are paying him a compliment. But call him a poor 
fish and you will doubtless start something. 

You have been trying to impress upon your firemen 
the necessity for reducing the coal consumption in 
your plant. You have used all the posters, folders, 
tracts and bulletins that have been printed and you 
have added your personal exhortations, yet you feel 
that the results are not what you have a right to 
expect. 

Did it ever occur to you that there are 
grades of mentality as there are individuals, and that 
as a consequence your method of campaign may fail 
wholly to appeal to your men? Have you tried a differ- 
ent way of accomplishing the desired end? 

You have told your man that it is a patriotic duty 
to save one ton in every five. This is true, but it 
presents patriotism as an abstract thing, and firemen 
are not deeply interested in the abstract. Why not 
make patriotism practical by pointing out what can 
be done with each ton of coal saved? 

Tie that ton of coal to the war work. Tell your 
men that it will produce twenty thousand good car- 
tridges, which the marksmanship of our doughboys will 
convert into a respectable quota of good Germans—that 
is, dead ones. Show them that a ton of coal is equivalent 
to four hundred bayonets—the kind that have been 
vigorously prodding Fritz in the rear during his long 

retreat from the Marne. 

Point out that a ton of coal will make two hundred 
and fifty helmets to protect our boys, carry ten soldiers 


as many 
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across to France, move a fifty-car freight train fifty 
miles or build two tons of shipping, and that every 
one of these is a form of valuable assistance in the 
war program. Anyone but a pro-German ought to be 
inspired by the possibility of rendering such service 
to the country. 

If the appeal to the patriotism of the men fails, try 
to reach them through their sense of money values. 
Ask any fireman whether he would deliberately throw 
a ten-dollar bill into the furnace every day. He knows 
he wouldn’t unless he happened to be drunk. But you 
can show him in a moment that if he wastes twenty 
per cent. of the coal he handles in a day, he burns up 
the equivalent of that ten-dollar bill and makes a lot 
of unnecessary work for himself in doing it. Emphasize 
the point that it is your money he is wasting and that 
you cannot pay increased wages with the smoke of 
ten-dollar bills. 

Lacking improved results from this line of attack, 
try another. See whether you can touch the pride of 
the men in their abilities as firemen. A little rivalry 
or competition often works wonders in results. At any 
rate don’t give up too soon. Study the men and en- 
deavor to find the particular quarter in which an appeal 
for economy is likely to be most effective. 

If all your various expedients fail, there is a last 
resort. You can translate your firemen into fired men. 
Much coal is being wastefully burned and improvements 
are possible. If you cannot obtain them with your pres- 
ent working force, perhaps you can with another. 





The Effort Begins To Bear Fruit 


HE Fuel Administration announces that the efforts 

of engineers and plant owners to conserve fuel 
show a saving of three-and-a-half million tons of ccal 
for the first six months of concerted effort by those 
concerned. But the more cheering part of the announce- 
ment is that this saving has been made chiefly by im- 
proved methods instead of most by the installation of 
new equipment. That is, this saving has been effected 
by engineers and firemen. They have been awakened 
to the need of saving coal, and have more closely 
applied the knowledge they have of how to do it, and 
made use of the information currently set forth telling 
them how to do it. 

The achievement is one of which engineers and fire- 
men may be proud, despite that there is still room 
for considerable improvement. Power plants have not 
been free from the troubles due to inexperienced labor, 
labor turnover and loss of engineers into the country’s 
armed forces. 

The result achieved should be the greatest encourage- 
ment; it should stimulate power-plant men to try to 
quadruple it. 





An unusual and encouraging recognition of the en- 
gineer is the dedication to the late Henry Floy of the 
Yosemite Power Plant, for which he made the prelim- 
inary study and report, and by his arguments before 
the Appropriations Committee of the House of Rep- 
resentatives procured the appropriation. 





Get the habit; use the back damper. 
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In these and other columns “Power” wants to tell how 


plant. Since the fuel shortage, engineers have been thinking hard about conserving fuel. Thousands h 
made changes in equipment, in operating methods, and in modifications to boiler settings, etc., all of which 


ou have decreased the fuel consumption in your 


ave 


have, in many plants, greatly cut fuel consumption. You owe it to the country to tell your fellow-engineers 
how you have saved coal. “Power” will pay for good articles that will help the other fellow save coal as 


you have saved it. Engineers must save at least 35 million tons this year. 


Improved Pump-Valve Seat 


The illustration shows an improved pump-valve seat 
that I have been using for a year and find satisfactory 
on pumps in a mine shaft. The water is high in sul- 
phur and soon eats the valve seats out where the water 
discharges over the outer edge of the seat. I find that 
turning a groove in the valve seat and filling it with 





PUMP-VALVE SEAT GROOVED AND FILLED WITH SOLDER 


solder, half lead and half tin, will prolong the life of the 
seat 50 per cent. At the left in the illustration the re- 
movable seat with the groove is shown and at the right 
its position in the pump. Perhaps this will help some 
engineer, in return for many helps | get from Power. 
Eriton, Penn. G. M. PIERCE. 


The Engineer and the Boiler Inspector 


Your editorial in the issu2 of Sept. 10 and Mr. Tay- 
lor’s article on page 389 regarding boiler inspection are 
timely and directly to the point. I have long since 
learned to appreciate the boiler inspectors and always 
welcome them to my plant and give them all the as- 
sistance within my power; for when one of them can 
be persuaded to “open up,” there is something worth 
while coming to any engineer or manager. My expe- 
rience with inspectors proves them to be gentlemanly 
and courteous, and I am at a loss for reasons why some 
operating engineers treat them so “shabbily.” 

I am proud of my plant and appreciate suggestions 
and the boiler inspector’s interest in helping to maintain 
it in a safe working condition. I believe in boiler in 
spection and boiler laws and their enforcement. Nex! 
to an engineer’s license I believe in licensing boilers. 
Wherever the two have been worked together they have 
been successful. I wish I could induc? all engineers to 
give the boiler inspector the “glad hand,” ask him ques- 


Let’s have your story. 


tions, make friends with him and increase their own 
store of knowledge thereby. I have never come in con- 
tact with a boiler inspector without learning something 
of real value, and it seems strange that some plant 
owners and engineers look upon him as a nuisance. 

It may be disagreeable work to “get the plant ready” 
for the inspector, but keeping a plant in this condition 
at all times means the saving of coal—one of the big 
items in winning this war. L. G. Burr. 

Dayton, Ohio. 


One Way of Splicing Elevator Cable 


Recently, while installing a new operating cable on 
one of our elevators, I found that a short piece had been 
“spliced” in. It had been simply tied in with several 
bulky knots. 

A better and at the same time more workmanlike way 
would have been to use 2 piece of pipe about eight 





HOW A CABLE MAY BE SPLICED 


inches long and of a size large enough to allow the cable 
to enter easily. Slit this pipe for about four inches and 
spr<ad the halves w:th a chisel, as shown. Put the ends 
of the cable in the ends of the pipe and spread the 
strands. Then pour on hot babbitt. A simpler way is 
to drill a number of holes and pour the babbitt; but 
this does not make as strong a job. 
Woodhaven, L. I. RALPH. J. DALTON. 
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Noisy Gas-Engine Exhaust 


An engineer was once sent to locate and remedy a 
gas-engine trouble. The owner, who did not pretend 
to know anything about gas engines, said that the en- 
gine ran pretty well, but kept firing out in the “dash- 
pot” and that he thought there must be a broken valve 
or spring. The engineer was at a loss to know what 
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EXHAUST PIPE TO MUFFLER BECAME DISCONNECTED 


was meant by the “dashpot” on a gas engine, but after- 
ward found that it was the muffler. After looking the 
engine over and seeing nothing wrong, he asked that 
it be started up. It started easily, but there was enough 
noise from the exhaust for two or three engines. 

The engine was equipped with a cast-iron muffler, as 
shown in the illustration. Upon examination it was 
found that the nipple A had worked out of the elbow B 
and dropped down, allowing the exhaust to escape 
through the small opening between the face of the el- 
bow and the stuffing-box gland C on the muffler. The 
nipple was replaced, and when the engine was again 
started it operated without excessive noise. 

New York City. P. A. GETT. 


Tar in Gas Producers 


Your article in the Aug. 6 issue on the Ford City 
producer-gas plant does an injustice to the Highland 
Park plant at Detroit. All of the wonderful problems 
were thrashed out at the Highland Park plant, where 
the operator of the Ford City plant received his train- 
ing before that plant was ready for lighting of the 
fires. As early as August, 1917, the tar was burned by 
the tank method, but it was found that the calorimeter 
showed an increase in the heating value of the gas of 
from 30 to 45 B.t.u., dropping back to its former value 
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as soon as the tank was emptied. To flatten out these 
peaks in the heating-value curve, which were quite 
pronounced, a steam-jacketed pump was installed to 
handle the tar. By this means the variation in quality 
of the producer gas was remedied. 

As to the steam jacket for the tar line, the ex- 
perience here at Highland Park has been that too hot 
a device has the effect of baking the tar on the hot 
surface. A much better way is to run the tar and 
the steam lines separate, but under one cover. If the 
tar to be disposed of all came from the tar extractors 
it would seldom be necessary to warm it, but when 
burning the tar recovered from the primary condensers 
there is a considerable quantity of combustible carbon 
(wet coke dust) which has a happy (?) faculty of 
lodging where you do not want it to lodge; and if this 
mixture is not properly respected, it will cause a lot 
of worry. Heating lines for this work should never have 
more than 3 lb. steam pressure. A. CLARK LISCOM. 

Detroit, Mich. 


Who Does Better? 


In the issue of Oct. 8, page 540, Mr. Steele shows a 
chart from a recording steam gage. I am inclosing one 
that I think answers the question. During the time this 
chart was made the load varied from 400 to 850 amperes 
electric output, an extremely variable air-compressor 
load and a heavy heating load. The feed water is regu- 
lated by hand and the temperature varies from about 
175 deg. at night to 210 deg. during the day. Power 


SPECIMEN CHART FROM REGULAR FILES 


is used only during the day and the exhaust does the 
heating, with a small amount of live steam for process 
work where higher temperature is required. At night 
the only exhaust available is from the boiler-feed pump 
and the heating-system vacuum pump. 

Reducing valves admit steam to the heating systen 
when the engines are stopped, 24 to 3 lb. pressure bein: 
carried. The equivalent of about seven miles of 1-in 
pipe is used for supplying heat, the farthest point being 
about 450 ft. from boilers. The return-tubular boilers 
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are 72 in. x 18 ft. and 66 in. x 17 ft. equipped with “hand 
stokers” set 30 in. below the shell in front and 48 in. 
ir. the back, with low bridge-walls, giving a fair com- 
bustion space although not what I would have if setting 
new boilers. We have a damper regulator attached by 
rods and links to the stack damper, and each boiler has 
its own damper, but these are generally wide open unless 
the fire is banked, which is usually dore on one boiler 
each night alternately. The damper regulator is set 
at slightly lower pressure at night, as can be seen on 
the chart. 

The night fireman also acts as watchman in the build- 
ing, making periodical trips which take him from boiler 
yoom for about half-hour periods. The firing is done 
at rather extended intervals, the coal being fired just 
inside the door in large quantities (400 to 600 lb. at a 
time) and, after coking, is worked down the grate by 
levers, making it unnecessary to open the firing dcors 
very often. We hope to get draft gages shortly and 
nossibly a gas-analysis apparatus, but at present our 
only aids to steady and economical firing are good 
grates, a good damper regulator and, most important of 
all, good firemen. HARRY H. YATES. 

Trenton, N. J. 


All-Around Blundering Conduct 


The article on page 568, in the issue of Oct. 15, en- 
titled “All-Around Blundering Conduct,” is a faiz ex- 
ample of the “all-highest” attitude adopted by some 
superintendents and chief engineers toward their sub- 
ordinates. Such an attitude is resented by any man 
with even the backbone of a jellyfish and seems to be 
the essence of the “Prussianism” which we are at pres- 
ent endeavoring to overthrow across the waters. 

Men of this character (and there are many) have 
no place in a free country, in a position to affect the des- 
tiny of good men by tyrannical “ukases.” It is often 
within the power of a superintendent, by giving or 
withholding a good word, to affect the life of a fellow 
employee (from an industrial standpoint) for a period 
of years, and materially hamper his struggles for ad- 
vancement. 

The methods employed by the disgruntled day engi- 
neer to discredit his successor were entirely reprehen- 
sible and disgraceful. It would have been better to 
have handed in his resignation when demoted to night 
work without explanation, and thereby at least have 
“saved his face” if not his job. 

It is often difficult to determine the boss’s sentiments 
toward oneself, as he may take offense at what he con- 
siders lése majesté, whereas the unlucky offender is en- 
tirely unaware of his “crime” until the boss begins to 
try to “ride him off the job” “for the good of the serv- 
ice,” leaving the impression that the man was either 
incompetent or negligent and that he had been con- 
templating letting him go for some time, when in real- 
ity it was personal animus and not inefficiency that 
caused it. 

After a good many years of worrying about whether 
the boss was going to fire or promote me, I have decided 

in every case to do my work as nearly right as possible, 
to strive for smooth and economical operation, and if 
the boss (whoever he may be) thinks otherwise let him 
get his pay clerk busy. 
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I am thankful that all bosses are not of this ilk, 
but during my experience in eight or nine different 
plants and under fifteen or sixteen different chief engi- 
neers and later superintendents and managers, I have 
found about 40 per cent. of them to be more or less of 
that character. 

I remember an experience some years ago while work- 
ing as night engineer in an electric plant. I had se- 
cured a two weeks’ leave of absence (without pay), and 
the day I was leaving town accidentally met the man- 
ager who, in the course of the very casual conversation, 
remarked that the chief, who had been there only about 
six months, was a very competent man and that he con- 
sidered him the best man he had ever had. Imagine 
my surprise to find, upon my return two weeks later, 
that the chief and the day engineer had both been 
fired, and the manager in a “kettle of hot water” trying 
to avoid a shutdown, as the man on nights was the only 
one left who was capable of standing a watch. 

What was the trouble? The manager did not like 
the day engineer and had suddenly fired him without 
consulting the chief. The chief naturally resented this, 
so the manager fired him, too. Later, trving to justify 
his action, he said that the former chief was not even 
a first-class oiler and was the poorest excuse for an en- 
gineer that he had ever been unfortunate enough to 
obtain. Of course the firing was merely a piece of hot- 
tempered foolishness, but why attempt to blacken the 
engineer’s reputation afterward? 

This is but one of several similar instances I have 
known and only shows how petty some people can be 
even though they hold positions of responsibility. We 
see a lot about how to treat the boss, to gain and retain 
his favor; why not a little on how to treat the subordi- 
nate to gain and retain his favor without which no 
organization can have the full measure of success? 
Memphis, Tenn. R. BRUCE. 


Wiping Commutators 


Mr. Watson’s comments on wiping commutators, on 
page 573 in the issue of Oct. 15, has brought to mind 
some of my own experiences in the care of direct-current 
motors and generators. I agree with him as to lubri- 
cation, only we use vaseline in place of oil, in the manner 
he describes. 

I have come to the conclusion, after some trying times 
with various graphite brushes, that it is best to use the 
brushes specified by the makers of the machine as suit- 
able for the grade of copper in the commutator. Some 
manufacturers have a plate put on the machine giving 
the catalog number of brushes to order by. I am also 
an advocate of slotted commutators if the speed is high 
enough to keep the slots from filling with particles of 
carbon and copper. Two of our machines were continu- 
ally giving trouble and needed frequent turning and 
sandpapering, but since having the mica under cut and 
keeping the commutators and brushes clean and spxr- 
ingly lubricated with vaseline, sparking and burned 
segments are things of the past, and as Mr. Watson 
says, “prettier commutators than ours are hard to find.” 

Vibration in high-speed d.c. machines is another 
source of commutator and brush trouble. On a 200- 
ampere 125-volt motor-driven exciter set the commutator 
gave trouble with either graphite or carbon brushes. 








718 


The machine stands on the floor, with no other founda- 
tion, and upon examination I found the floor slightly 
higher in the center than at the ends of the bedplate, al- 
lowing it to rock slightly when running. Thin wooden 
shims under each end of the bedplate and slotting the 
commutator cured the trouble. If the speed is high and 
the mica a trifle high, the brushes will be thrown away 
from the copper and sparks will result which in time will 
burn and blacken the commutator. Slotting will over- 
come this even if there is considerable vibration. The 
wear on our commutators and brushes is hardly notice- 
able, and they are never touched with sandpaper. One 
machine is a 250-ampere 575-volt motor-driven street- 
railway generator carrying a considerable overload. 
Jefferson City, Mo. J. A. WATKINS. 


Boiler Blowoff Valves 


Experience makes me differ with many, including R. 
B. Dale in the issue of Oct. 15, page 565, as to the rela- 
tive positions of the plug-cock and the valve in tandem 
on a boiler blowoff pipe. In the plant of which I have 
charge there are four boilers connected with the blowoff 
arrangement as shown by Mr. Dale, but the first 

time I blew down I nearly blew 
< I myself up. When I turned the 
plug-cock to close it, I did not 
ila: F find very great resistance, but 
noticing that it was leaking, I 
gave it a gentle tap on the top 
and tried to tighten the nut at 
the bottom; to my surprise it. 
leaked more. Having 80 lb. of 
steam pressure on the boiler, I 
did not go any further, but 
= secured the plug from flying 
’ out with a piece of wire and 
, let the fire under that boiler 
ZB burn out and cut it out, and 
the next day I drained it. Upon 
examining the plug, which was 
2-in. all brass, I found it al- 
most parted in the place marked 
A and cracked at B. I changed the position of the 
cock so that it was after the valve instead of before it 
and at the first opportunity examined the other plugs 
and found two of them in the same condition. I altered 
the connections on all the boilers so as to have the valves 
next to the boilers. 

I believe this arrangement is much safer than the 
other, as a good valve seldom becomes dangerous even 
if the usually weak part, the disk or stem, gives out. 

I am somewhat “shy” of the asbestos-packed cocks 
which depend on two or four small bolts to hold the 
plug in place. These bolts may look sound, yet may be 
corroded at the shank and may part at any time. 

Jamaica, N. Y. A. FISH. 


Hit i 
us 






» \ MUN AY 





A 


mM 


RA 


BROKEN BLOW-OFF 
PLUG 


Since reading the article by R. B. Dale on page 565 
in the issue of Oct. 15 I have looked in the A. S. M. E. 
Boiler Code and fail to find any reference to the relative 
position for the valve and cock on the blowoff pipe of 
a boiler. In fact the Code does not require the use 
of a cock at all and leaves it optional; two valves or a 
valve and a cock may be used. It does. however, state 
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that if used “fa bottom blowoff cock shall have the plug 


held in place by a guard or gland.” Personally, I refer 


a screw valve next to the boiler. The order of opening 
and closing may be the same in either case. 

It certainly gives one a “creepy” feeling to see the 
condition of some blowoff cocks, especially when it is 
realized that the full boiler pressure may be acting, 
to blow the plug “skyward,” on an area equal to the 
big end of the plug and only perhaps two small bolts 
of questionable character to oppose. It is true, of course, 
that when a plug-cock is in perfect condition there is no 
tendency to force the plug out of its socket, but when 
there is leakage around the plug and the outer valve is 
tight, the pressure “gets in its work” on the end of 
the plug below. This applies to the type of cock having 
the body closed at the bottom. 

I hope others will “speak up” on this subject. 

New York City. J. LEWIS. 


Testing the Polarity of a Circuit 


In Mr. Watson’s letter, ““Methods of Testing Polarities 
of Circuits Without Voltmeter,” on page 464 in the issue 
of Sept. 24, it is stated that if a current is passed 
through a glass of salt water, the fewer number of 
bubbles arising at one pole will indicate its polarity to 
be the positive one. I have used this test and sometimes 
with unsatisfactory results. For instance, when the 
amcunt of current passed is great—as when the volt- 
age is high or when sufficient resistance is not at hand— 
it is unsatisfactory, for bubbles will then rise from both 
poles in considerable numbers. A more reliable method 
is to proceed as Mr. Watson suggests, but attach to each 
wire a piece of clean lead. After a short period the 
positive will turn a reddish brown, while the negative 
will turn grayish. 

There are many other ways of testing polarity, such 
as the observation of two arc-lamp carbons immediately 
after turning off the current. The positive will be the 
hottest one and therefore the brightest. Or if a paper 
is moistened with iodide of potassium and touched with 
the two terminals, the positive one will leave a brown 
mark. All these tests, however, involve the use of some 
device or apparatus, and it often happens, as in the 
field, that none of these means is available. The simplest 
test possible is to stick the ends of the wires into some 
moist substance, preferably a potato, apple or onion in 
the order named. Boiling or bubbling will occur at the 
negative terminal. 

It is sometimes necessary to distinguish between an 
alternating- and direct-current circuit. In this event 
none of the tests mentioned can be used, for the action 
would be similar at both terminals. There is, however, 
an easily distinguishable difference between the arcs 
produced by the two. Upon breaking or interrupting 
an alternating-current circuit the are will only sputter 
and is easily extinguishable; while with a direct-current 
circuit under the same conditions the are will have 4 
tendency to stream across and produce a pronounced 
hissing sound. If an incandescent lamp be connected in 
series through a condenser on an alternating circuit, the 
lamp will light because of the surges induced in the 
plates, but owing to the interposed gap of the con- 
denser, the same arrangement on a direct-current circuit 
will not produce light. H. C. Hopper. 

Passaic, N. J. 
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Proportion of Grate Opening for Coal Burning—What 
vuld be the proportion of grate opening for burning 
anthracite? J. & 
For admission of sufficient air, the clear open spaces 
should constitute about one-half of the total area of the 
erate. If they constitute a greater proportion of the grate 
area, the cooling effect of the air causes slow and imperfect 
combustion of the lower layers of fuel, too much air will be 
admitted and the furnace efficiency will be lowered. 


Payment for Coal Containing Excess of Moisture—If the 
contract price of coal is $6.50 per ton, and guaranteed not 
to contain moisture in excess of 2 per cent., what price 
should be paid per ton of coal delivered that contains 
6 per cent. of moisture? Py. &. 

On the contract basis, the price of a ton of dry coal 
would be $6.50 ~— 0.98, and if the coal furnished contained 
6 per cent. moisture, or only 94 per cent. of dry coal, the 
price paid should be $6.50 + 0.98 x 0.94 = $6.23 per 
ton as delivered. 


Relations of Diameters and Speeds of Pulleys—What is 
the rule for finding the diameter required for a driven pul- 
ley of given speed, when the diameter and speed of the 
driver are known; and for finding the diameter required 
for a driving pulley of given speed, when the diameter and 
speed of the driven are known? A DD: M. 

When there is no slippage and the effect of belt thickness 
is neglected, the diameter of the driven pulley multiplied 
by its speed is equal to the diameter of the driver multiplied 
by its speed. 

To find the diameter of the driven pulley, multiply the 
diameter of the driver by its r.p.m. and divide by the r.p.m. 
of the driven. 

To find the diameter of the driver, multiply the diameter 
of the driven by its r.p.m. and divide by the r.p.m. of the 
driver. 

Factor of Evaporation, Equivalent Evaporation and 
Boiler Horsepower—A boiler evaporated 298,125 lb. of 
water in 24 hours from a feed temperature of 212 deg. into 
dry saturated steam at 150 lb. gage pressure, using 28,500 
Ib. of coal. What is the equivalent evaporation from and at 
212 deg. F. and what was the boiler horsepower developed? 

R. G. 

According to the steam tables a pound of dry saturated 
steam at 150 lb. gage, or 165 Ib. per sq.in. absolute, con- 
tains 1195 B.t.u. above 32 deg. F., and with feed water at 
the temperature of 212 deg. F., each pound of the feed water 
must have received 1195 — (212 — 32) = 1015 B.t.u. 
Evaporation from and at 212 deg. F. requires the latent 
heat of evaporation at that temperature, or 970.4 B.t.u., and 
therefore the factor of evaporation is 1015 + 970.4 = 1.046; 
and as the evaporation under actual conditions was 298,125 
+ 28,500 = 10.46 lb. of water per pound of coal, the equiva- 
lent evaporation was 10.46 x 1.046 = 10.94 lb. of water 
from and at 212 deg. F. per pound of coal. The accepted 


boiler horsepower is equivalent to evaporation of 34.5 Ib. 
of water from and at 212 deg. F. per hour, and therefore 
the capacity developed was (298,125 x 1.046) + 24 x 
“4.5 = 376.6 boiler horsepower. 


Trouble from Riveted Piston Becoming Loose—-What is 
4 method of fastening the piston of a 10 x 12-in. en- 
gine on the piston rod. There is not sufficient piston-travel 
¢ ice to allow for a rod with screwed end and nut for 


ig the piston in place. The bore of the piston is 
ed and countersunk for receiving the tapered and 


t 

riveted end of the rod, but trouble has been experienced 
wit. the piston working loose and it will not stay tight for 
re-riveting? A. i. 


it is likely that ths original tapered bore and tapered 
of the rod were not well matched or else that the piston 


was not pressed firmly on the rod when the rod end was 


riveted. 

Remove the piston and rod from the engine, and if the 
piston is not up against a shoulder on the rod, try to 
pound the rod tighter into the piston and after re-riveting 
the end of the piston, set a screwed dowel of about one- 
fourth the diameter of the rod so it will be half and half 
in the end of the rod and hub of the piston. If the piston 
again becomes loose in ordinary service, it will be because 
entire refitting of the tapered end of the rod and of the 
bore will be required. For obtaining sufficient length, 
after allowance for taper and riveting, a new rod may be 
required. 

Setting Exhaust Valves of Double-Eccentric Engine— 
What is the method of setting the exhaust valves of a 
double-eccentric Corliss engine? Ss. D. 

See that the rocker-arm which is connected with the ec- 
centric rod vibrates approximately equal distances on each 
side of its normally central position for a complete revolu- 
tion of the eccentric, obtained either by revolution of the 
shaft with the eccentric fast on the shaft or by slipping 
the eccentric around on the shaft. Most Corliss valve 
gears are designed to obtain central position of the rocker 
when the center line of the rocker-arm is at right angles 
with the eccentric rod. The vibrations of the rocker to 
each side of the intended central position can be equalized 
by lengthening or shortening the eccentric rod, but precision 
of this adjustment is not of serious importance, excepting 
that the length of the eccentric rod must be fixed before 
making other adjustments. Next observe whether the swing 
of the wristplate, or bell crank, for operating the exhaust- 
valve rods is as far to one side of its central position as to 
the other during a complete revolution of the eccentric. 

Most engine builders place a mark on the hub of the 
wristplate, or bell crank, that comes opposite to a mark 
on a stationary flange of the stud when the hub is in the 
central position, and the length of the hook rod is to be 
adjusted to obtain the same travel of the mark on the hub 
either side of the centering mark én the stud. Next re- 
move the back bonnets from the exhaust-valve chambers. 
The circular end of each valve should have a mark that 
comes opposite to a mark on the end face of its valve 
chamber when the opening edge of the valve is line on line 
with the opening edge of its port. With the wristplate, or 
bell crank, in its central position, adjust the length of the 
exhaust-valve rods so the marks on the ends of the valve 
indicate that both valves are just closed. Having set the 
valves evenly with the wristplate, to obtain 5 per cent. 
compression of the exhaust, turn the engine so as to place 
the piston within about 5 per cent. of the end of its stroke 
from either end, and turn the eccentric around on the 
shaft in the direction the engine is to run. Then secure the 
eccentric to the shaft in such a position that the wristplate 
is central and the exhaust valve in the end of the cylinder 
that contains the piston would remain closed for forward 
motion of the engine. 

The valve setting should be tested by taking indicator dia- 
grams when the engine is carrying its average load. If 
better equalization of compression in opposite ends of the 
cylinder is desired, it is to be obtained by adjustment of 
the length of the valve rods, and if conditions require 
earlier release and more compression, the eccentric is to be 
set farther around the shaft in the direction of rotation. 





[Correspondents sending us inquiries should sign their 
communications with full names and post. office addresses. 
This is necessary to guarantee the good faith of the 
communications and for the inquiries to receive atten- 
tion.—Editor. ] 
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Condensers and Condenser Engineering 


Practice 
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By D. D. PENDLETON 


N TURBINE work a proper condenser is vitally 
C) important to secure high economy, and is nearly as 

important on reciprocating-engine propositions, al- 
though a noncondensing engine is more possible than a 
noncondensing steam turbine. After generating steam eco- 
nomically by well-designed boilers and stoker equipment, 
high efficiency of the prime mover is obtainable only by 
using a well-designed and properly selected condensing 
equipment. 

The choice of a condenser should depend upon the indi- 
vidual plant conditions. In a recent issue of a prominent 
trade journal one of the largest condenser manufacturers 
in the country says: “The selection of a condenser always 
narrows down to a study of individual plant conditions. 
Our past experience with the three types of condensers 
(surface, low-level jet and barometric) proves that judg- 
ment should in every instance be based on a thorough in- 
vestigation of individual plant requirements and conditions. 
A preference for or a prejudice against one type over others, 
not resting on sound investigation, will prove the solution 
to be unsound and the result unsatisfactory.” 


How CHOICE OF CONDENSER SHOULD BE GOVERNED 


The choice of a condenser should be based on the nature 
and quantity of water for condensing, the vacuum, and the 
auxiliaries. A consideration of the condensing water should 
include the quantity available, the average temperature, 
the pumping head, the kind of water (whether acid, clear, 
muddy, etc.) and the source. 

If the water quantity is unlimited and temperature, say, 
70 deg. average, a ratio of 83.3:1 and a 28.5-in. vacuum is 
the practical limit in the proportioning of a surface con- 
denser, standard practice being 61.5:1 ratio for 28-in. 
vacuum. 

A 58:1 ratio and same vacuum is the practical limit in 
low-type jet or barometric machines, standard practice being 
38.2:1 ratio for 28-in. vacuum. 

This is a ratio of practically 40:1 for all three types of 
condensers, basing same on 5-deg. difference, which for 
27-in. vacuum is the smallest amount of water possible to 
be used. This reduces the pumping cost against cooling 
tower and spray nozzle head and keeps the size and cost 
of tower and pond down to a minimum. 

A surface condenser when operating with a cooling tower 
or spray, would have approximately a 30-ft. head for 
the tower or spray alone, plus friction through the con- 
denser and system, which we will assume to be 15 ft., or 
a total of 45 ft. The jet condenser will have the same 
cooling tower head, plus the static lift from the water dis- 
charge nozzle of the condenser to the cooling tower level, 
usually not less than 15 ft.; and in addition to this, a 
vacuum back pressure of at least 30 ft. Eliminating the 
friction, we have 81 ft. for the jet and the same quantity 
of water. The circulating pump on the surface condenser, 
when properly designed, can be figured at an efficiency of 
75 per cent., making a total net operating head of, say 60 
ft. Assuming that a tail pump on the jet condenser will 
have an efficiency of only 50 per cent. with an 81-ft. head, a 
total operating head of 162 ft. would be required. If the 
tower were designed for’ 4000 gal. of water per min., the 
figures given would represent the horsepower of the pumps 
alone, which means 170 per cent. more power for operating 
a jet than a surface machine with cooling tower or spray 
system. 

The vacuum practical to maintain also depends upon the 
type of prime mover. A reciprocating condensing steam en- 
gine is seldom proportioned for more than from 26 to 27 
in., whereas a properly designed steam turbine should be 





*Abstract of paper presented at the twelfth annual convention 
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so designed as to properly utilize the highest theoretic.:! 
vacuum obtainable under all conditions as to water tem- 
perature. 

A study should be made as to the type of auxiliarics 
such as circulating water pumps, air removal apparatus, 
the three types of condensers, and condensate pumps in t! 
surface type. These are usually steam- or motor-driven. 
The air is sometimes removed by a steam jet. 


BAROMETRIC TYPE OF CONDENSERS 


For a barometric condenser the water requirements are 
usually figured on a 5-deg. temperature difference—that 
is, as I have said, the final temperature of the water being 
within 5 deg. of the temperature of the vacuum. Properly 
designed machines have been known to work practically 
at no temperature difference, thus giving a 100 per cent. 
water efficiency, which is sometimes called condenser ef- 
ficiency. Where very bad, dirty or acid water only is avail- 
able, the barometric lends itself admirably to the situation. 
The sprays or plates in the head of the condenser must 
pass dirty or bad water without clogging and a cast-iron 
body resists admirably the action of acids. The steam af- 
ter being condensed in a barometric condenser is lost, and 
the condensate is not available for boiler-feed purposes, 
having been mixed with the condensing water. When this 
is extremely bad, a supply will have to be secured from some 
other source, either by purchasing same, or by treating with 
chemicals. The barometric tail pipe, or leg of the con- 
denser should be large enough to positively carry off all 
water and debris by gravity without clogging. This type 
is the most fool-proof of all. 

Where the exhaust piping is under, say, 4 to 5 ft. in diam- 
eter, an installation can be made well within practical 
possibilities for high duty up to slightly more than 28.5-in. 
vacuum. With exhaust piping above 5 ft. in diameter, dif- 
ficulties as to first cost, erection, air leaks and other physi- 
cal troubles are encountered and where this high duty 
is desired the possibility of air leaks is very much increased 
and loss in vacuum in the exhaust piping is also usually 
high, due to friction. 


LOCATION OF HOTWELL OR OVERFLOW 


The hotwell or overflow from the barometric tail pipe 
should be placed high enough so that the w«ter can at all 
times flow by gravity to the sewer or back to its source. 
If the source is a river with high and low water variations, 
it should be placed above high water levels. 

The pumping head for a barometric condenser would be 
a starting head equal to the lift from the source of water 
level to the water inlet nozzle and an operating head of the 
same distance minus the vacuum suction, this being usually 
figured at about 20 to 25 ft. When a cooling tower or spray 
system is used, a separate pumping unit will have to take 
water from the hotwell and pump it over the tower or 
through the sprays. Where the source of water is at a 
constant level, the total head need be only a few feet more 
than the distance from hotwell level to water inlet, but 
where the source is at a variable level, the total head wil! 
vary accordingly. 

The amount of air to be extracted from a barometric 
machine equals the sum of the air entering with the steam 
and the air entering with the water, which is immediately 
liberated from the water particles upon its entrance to : 
vessel under vacuum. The volume of air depends upo 
the vacuum and its temperature, and the temperature de 
pends upon the point from which the air is taken from th: 
vessel. 

A barometric condenser is especially suitable when 4 
basement or a pit is not possible to be placed under th: 
prime mover, or where the exhaust from engine or turbi™\ 
is above the floor line of the power house. 
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A low-type jet condenser, although more complicated 
han a barometric condenser, sometimes lends itself more 


practically to an installation than the barometric. 


The water quantities of a low-type jet condenser are 
igured exactly upon the same basis of the barometric— 
iz, upon a 5-deg. difference with a possibility, under 
yroper conditions, of obtaining a 100 per cent. water ef- 
ciency. 

Low-TYPE JET CONDENSERS 


A low-type jet condenser has the same advantages and 
lisadvantages as the barometric, but care should be given 
to the design of its discharge or tail pump, which is to 
take the place of the barometric column or leg, so that it 
will at all times keep the outgoing water ahead of the in- 
coming water. 

The limit as to size of a low-type jet condenser presents 
quite a study from an engineering standpoint. Practically, 
all low-type jet condensers of the larger size are intended 
to be placed beneath the prime mover—in most all cases, 
steam turbines. A single jet condenser of 10,000 kw., or 
say 140,000 lb. of steam per hour, seems to be the practical 
limit. Basement requirements, foundation requirements, 
multiplicity of auxiliaries, and impossibility of arranging 
with spares; exhaust-nozzle connections, and complications 
of air and water piping, form an important problem which 
should surely be studied very closely. 

The pumping head for a low-type jet condenser would be 
the vacuum back pressure plus any stated head outside of 
the tail-pump nozzle, plus any friction. The vacuum back 
pressure and friction through check valve which is usually 
required on the discharge nozzle of the pump for 28-in. 
vacuum, is usually figured at 36 ft. The water is drawn 
into the condenser by the suction of the vacuum—never put 
in under pressure—against a suction lift of never practically 
over 18 ft. A valve should be placed in the suction line 
to regulate supply. A vacuum breaker should be placed 
on the condenser to break the suction in case of failure of the 
tail pump or its inability to keep ahead of the injection 
water to prevent flooding of condenser, turbine or engine. 
When the source of water is within this 18-ft. suction lift, 
no other equipment for water supply is required; but when 
not, a booster pump is supplied to pump from the source 
of water to a cold well within reach of the suction line of 
the condenser. This head, of course, is in addition to the 

head on the tail pump. 


HoTWELL oF Low-TyPE JET MACHINE 


The hotwell of a low-type jet machine, of course, is im- 
mediately below the condenser, and the discharge or tail 
pump, which is usually submerged in it, will have to pump 
the water away from the vacuum. If the discharge nozzle 
of the tail pump is higher than the maximum high water 
no other head will be required, but if not, it will have to 
pump against an extra head equal to the difference in ele- 
vations and, as in the case of a cooling tower, or a spray 
system, against the cooling tower or spray system head. 

The amount of air to be extracted from a low-type jet 
can be considered somewhat less than from a barometric, 
owing to possibilities of having fewer joints in piping to 
keep tight, the air coming in with steam and water being 
the same. 

Surface-condenser water requirements are based on 5, 10, 
15, and 20 in. difference, which, with 70-deg. circulating 

ter and 28 in. vacuum, is a ratio of 38.5:1, 47.6:1, 62.5:1 
and 99:1 for each 1000 B.t.u. A 15-deg. difference or a 
62.5:1 ratio is usually considered standard. Water quan- 

s available and pumping head usually determine which 
elect. 

VYhen very bad water only is available the question of 

e a surface condenser becomes serious and a com- 
e study should be made of the practical, theoretical, or 
er advantages or disadvantages, due consideration being 
ven the loss of condensate or the consequent purchase 
treatment of water for boiler-feed purposes, and even 
action of treated water on boiler tubes, which also af- 
‘ts the fuel economy of boilers. 
There is no limit as to size of a surface condenser. They 
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are now made in sizes from 50 sq.ft. of surface up to 
75,000 sq.ft. This latter size is capable under proper rating 
and design, of condensing 600,000 lb. of steam per hour of 
1000 B.t.u. per lb. Most surface condensers for large 
power plants are placed under the steam turbines, an ex- 
pansion joint being placed between turbine and condenser 
in sizes up to, say, 66-in. exhaust nozzle. For larger sizes 
the condenser is usually mounted on springs with expansion 
joints on auxiliary piping. e 

The pumping head on a surface condenser is the actual 
static head, plus friction through piping and condenser, 
minus the siphon effect when the discharge from the con- 
denser is sealed within the proper siphon leg limits or, 
say, within 20 ft. The friction loss through a well-designed 
two-pass condenser, which is the usual type, is generally 
from 5 ft. to 8 ft. and if the source of water is within 
20 ft. of the discharge nozzle and the discharge is sealed, 
the total head through condenser and piping should not be 
over 15 ft. This varies according to conditions. 

The water is usually pumped through the tubes at a 
velocity of from 5 ft. to 7.5 ft. per sec. In the case of a 
cooling tower or spray system, a closed circuit is formed 
from reservoir, tower or pond through the condenser 
back to the tower or nozzles, thus only requiring a pump- 
ing head equal to the friction losses in the system plus the 
tower or spray system head. 

A hotwell, immediately beneath the condenser is usually 
furnished in which to collect the condensate which is pumped 
from the condenser against the vacuum back pressure to 
the boiler feed-water heater or storage for boiler feed. 
This condensate, being pure distilled water, is always re- 
claimed for boiler-feed purposes. A head of from 40 to 
75 ft. is usually figured against which the condensate is 
pumped, depending upon conditions. 


AIR IN SURFACE CONDENSERS 


The air-removal requirements for a surface condenser 
are less than for any other type. Air infiltration with the 
water is eliminated and only air entering through air leaks 
in piping or with the steam is considered® In standard prac- 
tice it has been assumed that a surface condenser entrains 
only one-half as much air as either the barometric or the 
jet machine. The power requirements for all auxiliaries 
on a surface condenser are decidedly less than on any other 
type under the same conditions. 

Regarding the much-discussed subject of water velocities 
for surface condensers, eminently good engineers have ad- 
vocated as high as 10 ft. per sec., stating emphatically 
that 8 ft. is conceded to be practical and standard. Since 
from tests of well-known large condensers a water veloc- 
ity of 4.7 ft. per sec. seems to be the average, we will 
assume 5 ft. Now, suppose that this velocity is increased 
to 8 or 10 ft., you can readily figure the excessive power 
requirements for such conditions. All talk of 8 to 10 ft. 
per sec. seems to be absurd in view of the fact that there 
are very few commercial plants in practical operation un- 
der this condition. 


HORSEPOWER SHOULD VARY AS THE CUBE OF VELOCITY 


By plotting the curve of head lost in the condenser, 
against the discharge in gallons per minute on logarithmic 
paper, it is found that the head lost varies as the 1.75 power 
of the discharge, but since the velocity varies directly as 
the quantity of water, we conclude that the head lost varies 
according to the 1.75 power of the velocity. This exponent 
is but slightly lower than the exponent 1.87 given in the 
“American Civil Engineers’ Pocket Book,” or the exponent 
2 generally conceded as an average value. As the water 
horsepower ydepends upon the quantity times the head, the 
horsepower should -vary as the cube of the velocity. It is 
found, by plotting the water horsepower curve, that the ex- 
ponent is 2.9; that is, the horsepower varies as the 2.9 power 
of the gallons per minute, or of the velocity through the 
condenser tubes. Assuming a water velocity of five feet 
per second, and 30,000 gal. per min., by increasing this 
velocity to 10 ft. per sec., the head loss in the condenser 
would be 35 ft., making a total of 52 ft. instead of 10 and 
15 ft., and a water horsepower of over 800 instead of 112. 
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The amount of surface for a surface condenser is figured 
on a certain rate of heat transfer per square foot per mean 
degree difference between the mean water temperature and 
the temperature of the vacuum to be attempted. There is 
little, if any, practical improvement in heat transfer due to 
increased water velocity through tubes. Theoretically, there 
is quite an improvement in heat transfer, but practically, 
the disadvantages due to increasing the velocity and con- 
sequent power requirememts so overbalance the advantages 
that we can see no reason for materially increasing the 
velocity. 


HEAT TRANSFER IN SURFACE CONDENSERS 


The question of heat transfer in surface condensers has 
been widely discussed, and in all the tables the heat trans- 
fer has been figured at approximately 300 B.t.u. per sq.ft. 
per mean degree difference. 

Three hundred and fifty B.t.u. is, I believe, now stand- 
ard by high-class manufacturers. Some manufacturers rec- 
ommend as high as 400 or 450, or even 500. Proportionate 
reductions in the surface and margin of safety will be made 
as the rate of heat transfer is increased. In a well-de- 
signed and well-laid-out surface condenser, the purchaser 
certainly has a greater margin of safety with the surface 
based on 300 or 350 B.t.u. than with a higher rate. 

At high vacuum the specific volume of steam becomes 
enormous—339.6 cu.ft. under a 28-in. vacuum and 1259 
cu.ft. under a 29.5-in. vacuum—and the addition of sutface 
or baffles to a condenser of ordinary design may entirely 
defeat the purpose of the designer because of the increased 
resistance to the flow of steam between the tubes and 
through the condenser. Particular attention should, there- 
fore, be paid to providing steam lanes, or to the proper ar- 
rangement of tube banks, so as to keep down this resist- 
ance of flow to a minimum. In some well-known cases, re- 
moval of 10 to 20 per cent. of the tube surface has materia]ly 
increased the vacuum. 

A primary surface heater is sometimes placed in the path 
of the incoming steam so that the condensate can be 
pumped through,it and by so doing bring the temperature 
of the condensate up to the temperature of the vacuum. 
Otherwise, the temperature of the condensate can be kept 
high, in the installation of a standard surface condenser, 
only by sacrificing some features of the design of the con- 
denser itself. This is accomplished by arrangement of 
steam lanes and other special features, usually resulting 
in a short-circuiting of the steam to auxiliaries, and steam 
and noncondensate vapors being driven ito the air-pump 
suction or condensate pump suction, causing trouble and a 
loss of condensate. When a hydraulic pump, or steam jet, 
is used, overloading it and decreasing capacity and duty 
on the main unit results. The air removal devices act as 
small jet condensers in these cases. 


Care and Management of Steam Plants 


The following rules to be observed and suggestions on 
the care and management of steam plants have been made 
up by W. D. Cole, power engineer of the American Can Co., 
New York City, for the use of the Kings County Fuel 
Committee: 


Brickwork of boilers should be kept in good condition. 
Firebrick on externally fired boilers should never be al- 
lowed to burn through to the red brick. Repairs should al- 
ways be made before red brick is exposed to the direct heat. 

Smoke tests should be made when boilers are hot, at 

least once every month, for openings or cracks in settings. 
There are several kinds of plastic preparations on the mar- 
ket for the repairing of these cracks. 
_ Boilers fired with soft coal, tubes should be blown out 
wiih steam every day. If fire tubes, run brush or scraper 
through once a week. Whén hard coal is used, blow tubes 
once a week and scrape once a month. 

In internally fired boilers, combustion chamber on back 
connections should have soot removed and swept clean 
every week. 

Breeching, flues, ete., should be examined or tested for 
air leaks at regular intervals. 

All boilers should be equipped with fusible plugs. 

Boilers equipped with underfeed stokers, tu ere blocks 
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should be examined at regular intervals and repaired +t 
once if holes appear in same larger than the regular opc»- 
ings. 

All feed-water lines to boilers should have thermometes 
attached and so located that they can be as easily read as tie 
steam gage. 

Plants with open heaters, feed water should be fr 
208 to 212 deg. F. With closed heaters, 200 to 206 degre 

Feed pumps taking water from open heaters should ha 
cold-water supply valve, bypassed with 4-in. pipe with 3-in. 
needle valve in same. 

Cylinder oil in boilers should be considered positively 
dangerous and removed whenever the slightest trace ap- 
pears. 

Water columns should be blown down every day. if 
water columns have valves in connection to boiler, han 
wheels should be removed from the same and kept in a 
convenient location. 

All valves in pipe lines should be examined at regular 
intervals to see if they require reseating or renewing. 

Remove cylinder heads and steam-chest covers fron 
all steam cylinders and inspect same at least every six 
months. 

Also chock flywheel of engine with head removed and 
turn on steam to test piston and valves for leaks. 

Remember that all uncovered surfaces in your power 
plant that allow heat to radiate to the atmosphere cause 
a waste of coal. 

During the heating season allow no exhaust steam to 
escape to the atmosphere through the exhaust pipe or other- 
wise. If you have more exhaust steam than you require to 
— buildings and feed water, try to sell it to your neigh- 

ors. 

Remember that a good vacuum pump on heating returns 
will work wonders in the distribution of low-pressure steam. 

Take a candle and hold it in front of the smallest crack in 
your boiler setting. Instantly you will see the flame bend 
inward by the rush of air that is pouring through the 
cracks. If you can see it with the smallest crack, just 
stop to think how much cold air is passing through the 
larger ones continually, never stopping, every second the 
boiler is in operation. 

The application of an air-tight blanket composed of a 
good plastic material on all brick-set externally fired boilers 
is a paying investment. The same can be said of the appli- 
cation of an asbestos covering to internally fired boilers. 

Your boiler setting is a brick room, designed to hold the 
heat that transforms the water in your boilers into steam. 
The temperature of this room varies from 1500 to 2000 deg. 
¥. The temperature in the boiler room is about 80 deg 
The draft that is pulling the flue gases up the chimney 
is also pulling this 80-deg. air into the inside of your boiler 
setting where it chills the hot gases of 1800 deg. that have 
been created through the burning of coal. The result is 
that you must burn just that much more coal to keep the 
temperature up to where it should be. 

Every time you save a shovelful of coal, you add one 
more shovelful to the pile and you have added the cost of 
that shovelful to the profit of the business. 


- 


Graphite Restrictions Modified 


Restrictions on the importation of graphite have been 
modified by the War Trade Board in the following order: 

No licenses for the importation of amorphous graphite 
(plumbago) shall be issued hereafter, except such shipments 
as are of Canadian origin and come overland or by lake 
from Canada, or of Mexican origin and come overland from 
Mexico. 

Licenses may be issued for the importation of graphite 
of crucible grade when the applications therefor are other- 
wise in order, and where the chemical section of the War 
Industries Board has approved the issuance of said license, 
and has certified that the ultimate consumers of the said 
graphite have been using at least 20 per cent. of domest! 


or Canadian flake graphite in the manufacture of their 
products. 


Henry Hencken, a retail coal dealer of New York City, 
has been required to pay a fine of $1000 for violation 0! 


the ruling that no individual consumer could receive mo! 
than two-thirds his normal coal requirements for t! 
present. Hencken delivered full requirements to certai 
customers for cash payment. The amount of the fine ha 
been transmitted to the New York County Chapter of th: 
Red Cross. 
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Fuel Saving by Industrial Plants 


Through the codperation of the industrial power plants, 
which have thus far put into force the standard recom- 
ndations of the United States Fuel Administration to 
mote efficiency in the use of fuel, a saving of 7,000,000 

s; annually has been effected. That is to say, in the 
f six months from the announcement of the national 
program, 3,500,000 tons have been conserved, at the same 
time maintaining maximum production in the factories. 
The largest savings have been in Massachusetts, Pennsyl- 
vania, Connecticut, Illinois, New York, Missouri, Michigan, 
Minnesota and Wisconsin. 

Some industrial plants which have adopted the standard 
recommendations and kept systematic records report a 
fuel saving as high as 25 per cent., and the average is esti- 
mated between 10 per cent. and 15 per cent. This large 
economy is effected at practically no expense to the plant 
owner since the recommendations treat primarily of proper 
methods of firing and management in power plants. 

One manufacturing plant in Abbeville, S. C., writes the 
Fuel Administration that as a result of the installation 
of the improvements and records recommended, “We show 
for the first eight months of this year a fuel saving of over 
25 per cent. as compared with the same eight months last 
year. 

A Fuel Administration campaign comprehends voluntary 
service by engineer inspectors, lectures to fuel conserva- 
tion classes in educational institutions, addresses before 
public meetings, explanations of the program to power- 
plant owners, and various forms of printed matter and 
posters. 

For the efficient execution of the program of industrial 
conservation, under the plan developed, the engineers of 
the country have been mobilized through the professional 
societies and the operating engineers and firemen, and as 
a result there are today fifteen hundred volunteer engi- 
neer specialists &4nd power-plant men organized by states, 
inspecting power plants, classifying them according to their 
operating efficiency and aiding the work of rapid develop. 
ment. As a direct result of the operation of this plan, it 
is estimated that the total annual saving throughout the 
country will be about 25,000,000 tons of coal without re- 
ducing the output of the factories. Special printed ma- 
terial, instructing on the proper use of fuel, has been pre 
pared by the United States Fuel Administration and may 
be obtained free of cost upon application. 

The campaign has been organized in consultation with 
the state administrators, the Bureau of Mines, and the 

Committee of Consulting Engineers of the Engineering 
Council, which represents the four national engineering 
societies. These four societies have contributed largely 
in supplying expert advice of engineering talent; special 
relations have been formed between the Fuel Administra- 
tion and the National Association of Stationary Engineers, 
the International Brotherhood of Stationary Firemen and 
Oilers, the Laundry Owners’ National Association, the 
Portland Cement Association, and other national bodies 
which have given full codperation to this national plan. 


Light and Power on Big Scale 


The magnitude of everything about the new Boston Army 
Supply Base is amazing, says the Boston Transcript. As 
an example, the electrical equipment of the plant is one of 
the biggest electrical contracts ever let in the country. The 
Edwin ©. Lewis Co., which has the contract, furnishes the 
followi facts regarding the material and work to be 


done by the concern. 
Over forty miles of overhead line work have been in- 


Stall order to supply temporary lighting to enable 
the workmen to work at night and also to furnish power 
for over 1000 hp. motors used for operating wood- and iron- 
Workine machinery, concrete mixers, hoists, etc. 
; Fo mporary illumination at night, lamps totaling over 
500,0 ‘p. are used, these varying from 50-watt house 
lamps to 1000-watt flood light projectors. 

A temporary power station is installed containing large 
conver 


ers capable of transforming the alternating current 
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to direct current for capacity of 400 hp. for working special 
apparatus and hoists for use in building operations. 

For permanent current supply an independent line carry- 
ing 15,000 volts is under construction direct from the L 
Street Station of the Edison Co. to the new power plant. 
This line will terminate in three large transformers, each 
over 11 ft. high and 6 ft. in diameter. These transformers 
lower the voltage to 2300 volts, which is then distributed 
to 12 large transformers located in different sections of 
the buiiding.. 

To suppiy current to the various buildings from the 
street lines over twenty miles of underground ducts are 
being installed. In the building proper more than eighty 
miles of iron conduit is being installed, all wiring being 
concealed in these conduits. 

In the permanent powerhouse, two rotary converters of 
1500 hp. are being installed, these to furnish direct current 
to be used in operating traveling cranes and hoists for un- 
loading ships along the 2000 ft. of waterfront opposite the 
wharf shed. Over 2000 hp. of electric motors are to be used 
on the freight and passenger elevators. Three powerful 
fire pumps will be driven by 100-hp. electric motors for fire 
protection. 

The material will be handled locally through the store- 
house by means of electrically operated trucks. In order 
to provide for the charging of these, six independent 
charging stations are provided in the main storehouse, 
each of which contains two 25-hp. rotary converters to 
transform the alternating current to direct current for 
charging the batteries that operate these trucks. 


British Steam-Power Economies 


According to the British Government Board of Trade 
Journal of Sept. 26, there have been four hundred experts 
appointed by the coal controller to consult with and advise 
steam power users how to avoid waste. As the result of an 
inquiry by the Coal Control Technical Department, it is 
clear that tremendous wastage of coal is going on which 
could be prevented with improved equipment. It will, 
however, take several years to stop the whole of this loss, 
even if a supreme effort is made by all industrial firms, as 
it is impessible te install mere efficient plants while the 
war is on. Another cause of wastage of coal is the em- 
ployment of unskilled stokers, and, unfortunately, there 
are today perhaps more such men employed than at any 
previous time, as many skilled stokers have joined the 
army. 

There are approximately 45,000 steam plants in Great 
Britain. Up to the present reports on 364 firms have been 
carefully scrutinized, and it is estimated that a saving of 
fully 106,000 tons will result. This saving can be effected 
without any considerable alteration to the plants by educa- 
ting the stokers, utilizing the heat in the gases to better 
advantage, using exhaust steam for heating feed water, 
adjusting engines to more efficiently use the steam gen- 
erated, using the hot water from the condenser discharge 
for boiler-feed purposes instead of cold water, effective 
lagging of steam pipes and disconnecting steam pipes 
not in use. 


New Westinghouse Research Building 


The Westinghouse Electric and Manufacturing Com- 
pany’s New Research Building at East Pittsburgh, Penn., 
is located about a mile from the works on the Lincoln 
Highway. It is a plain but substantial building of rein- 
forced concrete and brick. 

Provision is made in the new building to deal with a 
large variety of experiments in mgny lines of work, in- 
cluding magnetic insulation, metallographic metallurgy, 
chemistry (organic and inorganic), furnace combustion, 
woodworking, illumination, glass blowing, etc. 

The power house contains motor-generator sets for 
supplying single-phase, two-phase and three-phase current 
at 220 volts, and direct current at 250 volts (three-wire 
circuit). A motor-driven air compressor supplies com- 
pressed air at 125 lb. pressure and a large motor-driven 
vacuum pump supplies the necessary house vacuum. A 
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liquid air machine capable of supplying 13 to 2 liters of 
liquid air per hour is also installed in the main power 
house. The storage battery is in a separate room in the 
basement of the power house and consists of a total of 
218 cells, so divided that various grouping and combina- 
tions may be obtained. 

In one end of the basement is the furnace room with a 
battery of electric furnaces of various types, together with 
the necessary control for melting, annealing and various 
metallurgical processes. Stacks are provided at each end 
of the building, with openings in the basement, for experi- 
mental furnaces using fuel, usually natural gas. The wood- 
working and metal-working shop and storeroom are also 
in the basement. 

On the first and main floor are the main and private 
offices, the library and the conference room. The remainder 
of this floor is assigned to physical, electrical and magnetic 
research. The second floor will be given over to the same 
general class of work as the first floor. The third floor is 
devoted to chemical and electrochemical research, illumi- 
nating laboratories and a giass-blowing room. 


Stoker Manufacturers Association 


At a meeting in Cleveland, Ohio, Aug. 1, 1918, an asso- 
ciation was formed of the stoker manufacturers of the 
United States. The principal reason for getting together 
was to place at the disposal of the Government the entire 
facilities of the stoker industry to the end that everything 
possible might be done to help out in the national emergency. 
Even after the war, however, it is expected that great bene- 
fit will be obtained by the association members in the dis- 
cussion of subjects of interest and value to the stoker in- 
dustry. Practically all the builders of mechanical stokers 
are included as charter members of the association. The 
following officers and executive committee were elected: 
President, P. Albert Poppenhusen, Chicago, IIl.; vice-presi- 
dent, S. L. Nicholson, East Pittsburgh, Penn.; secretary- 
treasurer, Fred H. Daniels, Worcester, Mass.; William F. 
Sauter, Philadelphia, Penn.; W. H. Rea, Detroit, Mich. 

The association has been formally elected to membership 
in the Chamber of Commerce of the United States. A na- 
tional councilor will be appointed to represent it in the 
National Chamber, and through this councilor the associa- 
tion will have an opportunity of expressing itself on na- 
tional questions under discussion by the Federal authorities. 

Through its War Service Committee the association has 
tendered to the Federal Government the entire resources 
and services of its members, and the committee is working 
with the Fuel Administration and the War Irdustries Board 
for the conservation of fuel, labor and raw materials. 


The United States School Garden Army 


Among the organizations that have been doing effective 
yet unostentatious work of a patriotic nature is the army 
of a million and a half of school children who have been 
converting thousands of acres of unimproved land into 
productive gardens. 

The benefits derived from this particular activity are 


numerous and widely distributed. The supply of foodstuffs 
has been increased, and a corresponding acreage of truck 
gardens has been released for war purposes. Moreover, 
these gardens have been located in vacant lots all over the 
country, so that the produce obtained from them was 
already distributed and therefore put no burden on the 
transportation systems. The children themselves have 
been strengthened by hours of exercise in the sun and air 
while cultivating these gardens, and they have learned 
much that will be of permanent value to them. 

The movement has proved so helpful and successful that 
the President has set aside from the National Security and 
Defense Appropriation an additional sum of $200,000 to 
carry on the work for another ten months. 

A siphon is a mystery to some, as they cannot see how 
water can run up hill. It does not. It is forced up the 
short leg of the siphon tube by the weight of the air and 
then runs down the long length by gravity. There are no 
mysteries in nature.—Marine Engineering. 
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Sizes of Anthracite 


Commenting on the advisability of consumers mix 
smaller sizes of anthracite with that ordinarily used, Mer 
P. Moseley, Chief of Conservation, states: 

Consumers of anthracite cannot get a full supply of st 
and chestnut sizes. The reason is that only 41 per cent 
the anthracite mined comes through the screens in th 
two favorite sizes. It would be extremely wasteful to bi 
up larger commercial sizes for the purpose of getting n 
chestnut and stove coal. Half the rebroken coal would 
dissolved into pea, buckwheat and dust. Not a pound 
anthracite is wasted by the trade. 

In anthracite mining, the “run of the mine” is sorted 
screened into the various commercial sizes and the resu't; 
average as follows: Broken and larger sizes, 6 per cent.: 
egg, 13 per cent.; stove, 18 per cent.; chestnut, 23 per ce 
pea, 9 per cent.; buckwheat No. 1, 13 per cent.; smaller si 
18 per cent. 

Mine operators do all that is possible to avoid produci: 
too large a proportion of pea and smaller sizes. Some mines 
yield better results than others, but the figures given are 
the correct average of eastern Pennsylvania anthracite 
mines for the first eight months of 1918, and they have 
varied very little in recent years. 


“Daylight Saving” Facts 


One and a quarter million tons of coal has been saved 
during the seven months’ operation of the “Daylight Sav- 
ing” law, according to figures compiled by the United States 
Fuel Administration. When Congress enacted the law to 
set the clocks of the nation ahead one hour, beginning on 
Sunday, Mar. 31, and ending Oct. 27, the Fuel Administra- 
tion made plans to gather facts from many sources in vari- 
ous sections in order to determine the saving in fuel that 
might be effected by the operation of the law. Figures from 
these data have been compiled and from these is made the 
estimate of the coal saved. 

Among the many places that kept close watch on the 
operation of “daylight saving” very definite facts were ob- 
tained from one community of about 1,000,000 population. 
It was shown that in this one district the saving of coal 
was 173 tons per thousand population over the period of 
seven months. These figures were checked against records 
obtained from other places in widely separated districts 
having the same relative conditions, and from the mass of 
facts thus gathered, the estimate of 1,250,000 tons of coal 
saved is determined. 

Information on file with the Fuel Administration from 
European countries shows that the “daylight-saving” plan 
has been found effectual chiefly in the seven longer months. 


The expansion of quicklime when wet develops an enor- 
mous force, that acts slowly and almost irresistibly, and 
has long invited use for mechanical purposes. Successful 
efforts to make use of this force have been noted in a recent 
issue of Rock Products, which describes its efficient use in 
breaking up heavy brick masonry. Several 12 x 20-ft. piers, 
12 ft. high, were situated between similar foundation piers 
for engines in operation, and it was necessary to remove 
them without injuring the machinery. Blasting was there- 
fore inadmissible, and hand-cutting and breaking too siow 
and expensive. The work was acccomplished by drilling 
3-in. vertical holes 3 ft. deep and 3 ft. apart in both direc- 
tions over the entire area of the piers, and filling them with- 
in 6 in. of the top with fresh slaked lime, in pieces %4 in. to 
1% in. wide. As soon as the lime was thoroughly wet, the 
tops of the holes were filled with brick drilling well tamped, 
and in about 10 minutes cracks started in every direction, 
and the entire top of the foundation pier was broken into 
3-ft. cubes. 


In the United Kingdom, a population of 44 millions has 
about 250 public cold stores, of a total capacity of about 
33,000,000 cu.ft. In the United States, a population of 95 
millions has nearly 1000 public cold stores, with a total 
capacity of approximately 200,000,000 cu.ft.—The Engince? 
(London). 
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of the Interior. 
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fluctuating costs of fuel, 
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ment. The Diesel engine is so far the most 
efficient mechanical device produced for 
changing the heat of fuels into power, says 
the bureau. That the fuel must be in 
liquid form and, therefore, relatively ex- 
pensive has been one of the elements that 
has so far limited its use in competition 
with power plants starting with solid fuel, 
but the rise in price of coal and the in- 
creas production of burnable fluids from 
coal stilation may at any time produce 
4 Profound change in these relations. The 
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ing 7. the Bureau of Mines, Wasnt- 


Paul H. Cordes, first lieutenant of Com- 
pany C, Thirtieth Engineers, was_ killed 
in action on Sept. 12 on the Western 
Front. Lieutenant Cordes was 31 years 
old. He had been in the employ of the 
Worthington Company 12 years, for the 
last five years holding the position of sales 


engineer in the Chicago office. His death 
will be regretted by his many friends and 
by his employers in civil life, who speak 


very highly of his loyal and efficient service. 





Personals 











H. W. Knott, who for some months has 
been acting as chief of field organization 
of the United States Fuel Administration, 
has resigned. 

Charles E,. Stuart, who has been con- 
nected with the Fuel Administration in 
charge of the Power and Light Section, has 
severed that connection to become chief of 
the Power Section of the Bureau of Pro- 
duction. 

Arturo R. Calvo, for the past five years 
manager of sales of the Permutit Co.,; has 
resigned to become an officer and director 
of the Hercules Engineering Corp. and its 
affiliated interests, the Electrolytic Engi- 
oe Corp. and the Technical Products 

oO. 


A. M. Brown has been appointed district 
manager of sales of the Chicago Pneumatic 
Tool Co., with offices at 1740 Market St., 
Philadelphia, succeeding G. A. Barden, who 
will remain in Philadelphia as the com- 
pany’s sales representative. Mr. Brown 
was formerly at the company’s New York 
office as assistant manager of the com- 
pressor sales division. 





Engineering Affairs 











The New England Water Works Associa- 
tion will hold a meeting at the Hotel Bruns- 
wick, Copley Square, Boston, Mass., Nov. 138. 


The Master Steam and Hot Water Fit- 
ters’ Association of the State of New York 
changed its name on Nov. 1 and will here- 
after be known as the He: iting and Piping 


Contractors’ New York State Association, 
Inc. 

The American Society of Mechanical 
Engineers and the American Society_ of 
Civil Engineers are planning to hold a 


joint meeting at the Engineering Societies’ 


Building, 29 West 39th St., New York City, 
on Nov. 20. The topic will be on “The 
Conservation of Steel.” A buffet supper 


will probably precede the meeting. 
Jersey City Association, No. 1, N. A. E., 
on Nov. 16, will extend to National Sviee 
President John Calahan congratulations on 
his advancement to his present office, and 
an invitation is extended to the members 
of all subordinate associations to be pres- 
ent. The affair will be held at the meet- 
ing rooms of the association, 538 Summit 
Ave., Five Corners, Jersey City, N. J., 8 p. m. 





Miscellaneous News 











The Oklahoma Gas, Electric and Street 
Railway Association and the Oklahoma 
Public Utilities Bureau were a few days ago 
merged into the Oklahoma Utilities Asso- 
ciation. The officers are: President, J. F. 
Owens, general manager Oklahoma Gas 
and Electric Co., Oklahoma City, Okla.; 
first vice president, C. S. Thompson, man- 
ager Shawnee Gas and_ Electric Co., 
Shawnee, Okla.; second vice president, 
W. Shartel, manager Oklahoma Railways 
Co., Oklahoma City, Okla.; treasurer, Wil- 
liam Mee, president Security National 
Bank, Oklahoma City, Okla.; secretary, 
H. A. Lane, 1611 State National Bank, Ok- 
lahoma_ City, - Okla.;  secretary-assistant, 
Prof. F. G. Tappan, University of Okla- 
homa, Norman, Oklahoma, Feb. 13, 14 and 
15 were selected for the first annual meet- 
ing, which will be held in Oklahoma City. 





Business Items 











The Cliff Electrical Distributing Co., The 
Niagara Falls Power Co., and the Hy- 
draulic Power Co. of Niagara Falls have 
been consolidated by agreement effective 
on Oct. 31, under the name of the Niagara 
Falls Power Co., Niagara Falls, N. Y. 


"“Citz., WN. 
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The Files Engineering Co., Inc., recently 
received an order from one of the princi- 
pal oil refineries for 110 Files hand stokers, 














to be used in connection with stills and 
power boilers. 
Trade Catalogs 
Kieley & Mueller, Inc., New York City, 
have just issued _ their catalog No. 27. 
This supersedes all previous “Kieley” cata- 


logs and covers in its 316 pages the com- 
plete line of the company’s products. 


The Vigilant Feed Water Regulator. 
The Chaplin-Fulton Manufacturing Co. 
Pittsburgh, Penn. Pages 52, 6 x 9 in. 
The company’s full line of steam specialties 


for 1919 fully described. 

Lagonda’ Boiler Tube Cleaners. The 
Lagonda Manufacturing Co., Springfield, 
Ohio. Catalog X-4. Pages 40, 6} x 10 in. 


A general catalog giving full description 
of the company’s tube cleaners, cleaner ac- 
cessories and other boiler-room specialties. 
Copy free upon request. 


The Lagonda Multiple Filtration Feed 
Water Filter and Grease Extractor. The 
Lagonda Manufacturing Co., Springfield, 
Ohio. This 12-page “Catalog R” describes 
the company’s multiple-filtration feed-water 
filter and grease extractor and _ shows 
photographs of these extractors installed 
in various positions in power plants 
throughout the country. Copy free upon 
request. 





New Construction 











PROPOSED WORK 





Mass., Chatham 
& Docks, Navy 
Dp. C., plans to 
Estimated cost, 
Chief. 

Mass., Hingham—The 
& Docks, Navy Department, Washington, 
D. C., plans to build a_  2,000,000-gallon 
tank, pump house and pump piping in con- 
nection with the fire protection system to 
be installed here. Total estimated cost. 
$200,000. 

Conn., Stamford—The Waterside 
Pacific St.. plans to rebuild its 
plant recently damaged by fire. 
cost, $50,000. Address F. B. Gillespie. 

N. Y., Amsterdam—The Schenectady Il- 
luminating Co., 511 State St., Schenectady, 
has applied to “the Public Service Commis- 
sion, Albany, for permission to construct 
an electric-light plant here, 

N. Y., Brooklyn—The Brooklyn Bye & 
Kar Hospital, Schermerhorn St., will in- 
stall a steam heating system in the pro- 
posed 7 story, 50 x 110 ft. hospital which 
it will build. Total estimated cost. 
$250,000 

N. Y¥., New York—The Western Union 
Telegraph Co., 16 Dey St., will install a 
steam heating’ system in the 7 story, 50 x 
100 ft. office building which it will build 
at 38-40 Broad St. Total estimated cost, 
$300,000. 


N. J., Camden—The John H. Mathis Co. 
plans to build a 1 story, 38 x 39 ft. boiler 
plant at its shipbuilding works on Front 
and Erie St. 


N. J., Elizabeth—The Elizabeth General 
Hospital, East Jersey St., will install a 
steam heating system in the proposed 6 
story hospital which it will build. Total 
estimated cost, $500,000. Crow, Lewis & 
Wickenhoefer, 200 5th Ave. New York 
Y., Arch. 

Penn., Crayland (Portland Mills P. 0.) 
—The Construétion Division of the War 
Department, Washington, D. C., has award- 
ed the contract for the construction of a 
2 story manufacturing plant here, to the 
Cleveland Construction Co., Citizens Bldg., 
Cleveland, Ohio; a steam heating system 
will be installed in same. Total estimated 
cost, $2,000,000. 

Penn., Harriman—The Merchants Ship- 
building Co., Bristol, plans to build an 
electric power plant at its yards here. 

Penn., Sharon—The Savage Arms Cor- 
poration, 50 Church St., New York City, 
N. Y., plans to build a rl story, 88 x 88 ft. 
power plant here. 

Md., Baltimore—The C. A. Gambrill 
Manufacturing Co., 119 Commerce St, 
plans to build an ad@ition to its boiler 
house. 


The Bureau of Yards 
Department, Washington, 
build a boiler house here. 
$30,000. C. Parks, 


Bureau of Yards 


Mills, 
power 
Estimated 
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; 
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Peat, eo ge me & Sons Co.. 
and Delaware 
‘contract for the 
2 story, 46 x 638 ft. boiler house, to Charles 


and grist-mill 


Stockhausen, Marine 


Bank Bldg., Balti- 
Estimated cost, 


» market for a 125 hp. 


Penn., Throop—The Price-Pancoast Coal 
Elizabethtown—The 


additional motor in for the construction of a 1 story, 


electric power plant here, 
Real Estate Exchange Bldg. 


pumping station. 


Louisville—Tuck & Co., A 
, plans to install additional boilers 





Ohio, Cleveland—The McClellan File , 46 x 50 ft. boiler house. 


heating system in the propose a 


3 I li H i—TI 
. factory which it will build. yy, ~~ ~ 


Bureau of Yards 
the contract for 
Birnamwood—The 


: Noted July 30. 
engine and 150 gal. 


heating and steam distributing system, 


M. A. Dane & Son, 
a power "ph at. S. Wagner, Mer. 


y_plans to build Washington, D. 
r house addition. : : 
Louis—The city 
. 8 to vote on bond issue of $15,000 
» construction of a new lighting plant. 


‘t. Louis—The Laclede 


258 Washington 


maufacturing plant mop 
Total estimated cost, Commissioners 
and delivering f.o.b. 
works pumping station, 


centrifugal pumping unit, 


ears at Detroit water- 
1 horizontal motor 





hydro-electric 


capacity per minute, from 
Manufacturing 
. Milwaukee, Wis., 
Laval Steam Turbine Co., West Clinton St., 
one canine 


Fayetteville—The city 
electr ic ally driven pump 


Address the Mayor. 


Havana—Kyle i 
plant to supply city . New Buffalo—The 


Pere Marquette 
, Union Station, 


Detroit, has awarded 

construction of 16 
to H. R. Snyder & Son, 
Estimated cost, 
. The company is in the market for a 
boiler for heating purposes. 


Waldron—The Crutchfield Timber 
is in the market for sawmill and power 


Estimated cost, 


stall roundhouse, 


plans to build an ice and cold Ill., Chicago—The Amalgamated Machine 
i . 72 West Adams St., 


has awarded the 
contract for the 


construction of a 1 story, 


boiler house, to FE. W. Sproul 
Houston—The Construc- . 


heating plant here. Wis., Altoona—The city has awarded the 
00. improvements to waterworks, 
to A. Lavson & Co., Eau Claire, and 
the market for an electrically driven deep 
Estimated cost $33,334. 


Waco—J. B. Earel, 119 North 9th 
; , 25th and Ethel 
is ' the ene for ¢ i 
n. centrifugal 
> cea a a Osceola—The Osceola Milling Co. 
the Brazos River to irrigate 2 has awarded the contract for the construc- 
sioners of El Paso County plan to build a _ to the Milford Manufacturing Co., 
i 303 South 3rd St., i i i 
in the court house. — 7 H it B h M: 
: acine—The Hamilton-Beac in- 
, Salt Lake City—Ma jor ufacturing Co., . 
I iucteny “addition 
be used for the manufacture of small elec- 
tric motors and motor driven appliances. 


stallation of a heating system 


posed hospital will be erected 


Puget Sound (Bremerton P. 0.) Phoenix—The Salt 
, Association has 

ceive bids until ee 2c. 

provements here; 


for pow er “pla oe im- . to Layne & Bowler Co., 900 Santa 
$2 


single phase, A.C. WASHINGTON, 


to build an electric light plant. : . 
for furnishing equipment 


C., has awarded the contract for 


Estimated cost, $ 
joraidhine peer emne 
i * 69124, pemevatene. 


Estimated cost, 


ous generator motors, 
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Boston—Current quotations per gross ton fb 
mines are as follows: 


NTHRACITE 
Cireular Cirel\:\ar 
Current Cur t 
Buckwheat ....$3.40 oe $2.65 
BOO. cccceawes 2.90 i a 

All-rail rate to Boston is $2.86. 
w 
BITUMINOUS 


Bituminous, $8 to $8.75. 

Pocahontas and New River, f.o.b. Bosion, 
$8.35 to $8.90. 

New _York—Current quotations per gross 
f.o.b. Tidewater at the lower ports* are as 
lows: 


Cir- Indi- Cir- | 
cular v idual e ular vi 
Pea ....$5.50 $6.25 Broken .$6.75 $7 50 
Buck. 5. Me 5.90 Egg .... 6.65 +0 
Rice .... 4.65 3.10 Stove ... 6.90 65 
Barley 4. 15 4.30 Chestnut. 7.00 75 
BITUMINOUS 


Current quotations, gross tons, based on G 
ernment prices at the mines, net ton; f 


Tidewater, at the lower ports, are as follows 

Mine F.0.B. N.Y 

Central Pennsylvania Gross Gross 
(Mine run, Prepared or 

DEE gevicwservesmwane $3.30 $5.45 


Upper Potomac, Cumberland 
& Piedmont Fields: 


man GF MMe... wc 3.08 5 
ME, | aad wiate-G- vere 3.36 5.51 
EL: te mine os wees eee 2.80 4.99 


Quotations at the upper ports for both bi- 
tuminous and anthracite are 5c. higher on ac- 
count of the difference in freight rates, and are 
exclusive of the 3% war freight tax. 


*The lower ports are: Elizabethport, Port John 
son, Port Reading, Perth Amboy and South Am 
boy. The upper ports are: Port Liberty, Hobo 
ken, Weehawken, Edgewater or Cliffside and Gut 
tenberg. St. George is in between and sometimes 
a special boat rate is made. Some bituminous 
is shipped from Port Liberty. The rate to the 
upper ports is 5¢e. higher than to the lower ports 


Philadelphia—Prices per gross ton f.0.b. cars 
at mines for line shipment and f.o.b. Port Rich 
mond for tide shipment are as follows: 





Line——_, ————-Tide-_, 

ur- One Yr. Cur- One Yr 
rent Ago rent Ago 
ae $3.75 $5 + 00 $4.60 $4.00 
eee 2.40 1.90 3.30 2.15 
Buckwheat .. 3.40 2.90 4.45 3.80 
CS eee 2.90 2°40 3.80 3.40 
err 2.70 2.20 3.70 3.30 


Chicago—Steam coal prices f.o.b. mines: 


Illinois Coals Southern Illinois Northern Illinois 
Prepared sizes.. . $2. 55— 2.70 $3.25—3.40 
Mine-run ...... 2.35—2.50 3.00—3.15 
Screenings ..... 9 :05— 2.20 2.75—2.90 


wed 






Birmingham—Current prices per net ton f.0.b. 
mines are as follows: 
Pre- Slack or 
Mine- pared Screen 
Run _ Sizes ings 
Big Seam, Mary Lee, New 
Castle. Blue Creek, Brook- 
dale, Milldale, Henry Ellen 
| SER aeR e: $2.45 $2.75 
Cahaba, Black Creek, Mill- 
dale, Carter and Durie 
seams, and Underwood 
seam in Etowah and 
Blount Counties, Jefferson 
seam in Marion, Walker 
and Winston Counties.... 3.45 3 
Pratt, Brookwood, Nickel 
Plate, America, Jagger, 
Coal City, Jefferson (ex- 
cept in Walker, Marion 
and Winston Counties), 
Mt. Carmel seam or upper 
branch of Big Seam on 
Birmingham Mineral south : 
 f...l ree 2.85 3.05 2 de 
Helena and Harkness seams 
and coal mined by No. 2 
Belle Helen, and Young- 
a eee 2.90 3.20 
Climax seam near Maylene, 


th 


40 


~ 


or 


St. meme i< per net ton bituminous ul 
f.o.b. mine today as compare: 
a year ago are as follows: 
Williamson and 
Franklin Coun 
ties. Mt. Olive 
and Staunton Stan 
Prepared cizes : (lump, 


egg. nut, etc.)...... $2.55@2.75 $2.40 a 
Mine-run .....eeewees 5°33 §6@2.50 2.20@~.0" 
Screenings ........-:; 2.17@2.32 1.50@ 1.0! 


Williamson-Franklin rate to St. Louis is $ 
other rates p. 95. 
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